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PREFACE 


This manual describes the TEKTRONIX 1230 Logic Analyzer. 
The 1230 is a modular, general-purpose test and measure- 
ment tool for designing, manufacturing, and servicing digital 
devices. The analyzer mainframe is lightweight, rugged, porta- 
ble, and quiet. Because it is a modular instrument, you can 
configure the analyzer to meet your specific application. The 
1230 Logic Analyzer supports hardware debugging, software 
analysis, microprocessor disassembly, and 
hardware/software integration. 


About the 1230 Logic Analyzer 


In its basic configuration, the 1230 Logic Analyzer can acquire 
data on 16 channels at 25 MHz, 8 channels at 50 MHz (asyn- 
chronous), or 4 channels at 100 MHz (asynchronous). You 
can also install up to three 16-channel 1230E1 Expander 
Cards in the analyzer, increasing the number of acquisition 
channels to 32, 48, or 64. 


With each additional 16-channel expander card installed, the 
analyzer also lets you use an additional timebase. This lets 
you collect data simultaneously from different parts of the 
system under test (SUT) at different sampling rates and 
threshold voltages. For example, a 64-channel analyzer can 
disassemble an 8-bit microprocessor and acquire 16 channels 
of data at a sampling rate of 40 ns at the same time. 


Optional RS-232C and GPIB interfaces let you use the 1230 
Logic Analyzer as part of an integrated system. These 
Interfaces let you transfer acquired data and analyzer setup 
information between the 1230 and a remote host system. With 
these interfaces, you can also control the analyzer from your 
host keyboard. 
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The 1230 is easy to use. Screen and pop-up menus let you 
make changes quickly and easily, while a menu bar at the 
bottom of each menu lists the keys to press for menu features. 
The analyzer also provides online help if you need more 
information about the screens. 


About This Manual 


You don’t have to read this manual from front to back. In 
general, the manual is organized so that user information is 
provided in the first sections, and reference information is 
listed in later sections. 


The manual is divided into these sections: 


Section 1 Getting Started. This section describes the 
analyzer front and back panels, tells you how to 
power up, and shows you how to acquire data in 
the default setup. This section also describes 
basic analyzer menus and features. 


Section 2. Procedures. This section gives you simple 
procedures and examples for changing setup 
parameters and acquiring data using the 
demonstration test card supplied with your 
logic analyzer. 


Section 3. Setup Menus. This section describes the setup 
menus and shows you how to change setup 
parameters for your applications. 


Section 4 Data Menus. This section describes the 
analyzer’s acquisition screen and data menus. 
This section also shows you how to manipulate 
acquired data in state and timing displays. For 
in-depth information about disassembly, refer to 
your microprocessor disassembly probe oper- 
ator’s manual. 


Section 5 ~—_ Utility Menus. This section describes the 
analyzers standard and optional utilities, except 
for the optional GPIB interface. For in-depth 
information about the GPIB interface, refer to 
your GPIB operator's manual. 


Appendix A 


Appendix B 


Appendix C 
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Logic Analyzer Concepts. This appendix 
introduces you to logic analyzing and explains 
basic logic analyzer concepts such as clocking, 
triggering, and glitches. 


Default Menus. This appendix lists the default 
analyzer menus. 


Installation and Setup. This appendix shows 
you how to install and set up standard and 
optional analyzer accessories. This appendix 
also shows you how to connect acquisition and 
microprocessor probes, and how to power up 
the analyzer. 


Appendix D Accessories and Specifications. This appen- 


Glossary 


dix lists all the standard accessories, optional 
accessories, and specifications for the analyzer. 


You may receive change pages or notices with this manual 
reflecting post-publication changes. Please check at the back 
of this manual, behind the yellow tab, for change information. 
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OPERATOR’S SAFETY SUMMARY 


The general safety information in this summary is for both 
operator and service personnel. Specific cautions and 
warnings are found throughout the manual where they apply, 
but may not appear in this summary. 


TERMS IN THIS MANUAL 


CAUTION statements identify conditions or practices that 
could result in damage to the equipment or other property. 


WARNING statements identify conditions or practices that 
could result in personal injury or loss of life. 


TERMS AS MARKED ON EQUIPMENT 


CAUTION indicates a personal injury hazard not immediately 
accessible as one reads the marking, or a hazard to property 
including the equipment itself. 


WARNING indicates only a personal injury hazard not immedi- 
ately accessible as one reads the marking. 


SYMBOLS AS MARKED ON EQUIPMENT 
4 WARNING — high voltage. 
Protective ground (earth) terminal. 


L\ ATTENTION — refer to manual. 


GROUNDING THE PRODUCT 


This product is intended to operate from a power source that 
does not apply more than 230 volts rms between the supply 
conductors or between either supply conductor and ground. 
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This product is grounded through the grounding conductor 
of the power cord. To avoid electrical shock, plug the power 
cord into a properly wired receptacle before connecting to 
the product. A protective-ground connection by way of 

the grounding conductor in the power cord is essential for 
safe operation. 


DANGER ARISING FROM LOSS OF GROUND 


Upon loss of the protective-ground connection, all accessible 
conductive parts (including knobs and controls that may ap- 
pear to be insulating) can render an electric shock. 


USE THE PROPER POWER CORD 


Use only the power cord and connector specified for your 
product, and be sure it is in good condition. Refer to 

Section 1, Getting Started, or Appendix C, Instal/ation and 
Setup, for information about power cords and connectors. 


USE THE PROPER FUSE 


To avoid fire hazard, use only a fuse of the correct type, volt- 


age rating and current rating as specified in the parts list for 
this product. 


DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES 


To avoid explosion, do not operate this product in an explo- 
sive atmosphere unless it has been specifically certified for 
such operation. 


USE CARE WITH COVERS REMOVED 


To avoid personal injury from high current, remove jewelry 
such as rings, watches, and other metallic objects before 
removing cover. Do not touch exposed connections and 
components while power is on. 


Disconnect power before removing protective panels, solder- 
ing, or replacing components. 
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Section 1 


GETTING STARTED 


This section introduces you to the 1230 Logic Analyzer and 
takes you through the setup menus so you can get started 
acquiring data. Section 2, Procedures, gives you several sim- 
ple examples that show you how to acquire data, trigger on 
specific values, and detect glitches. Refer to Appendix A, 
Logic Analyzer Concepts, for information about logic analyz- 
ers in general. 


This section describes: 


e 1230 front and back panels 
e Powering up and acquiring data 
e Basic features of the 1230 


The first discussion explains each key and connection on the 
front and back panel of the analyzer. The second discussion, 
Power Up and Acquire Data, shows you how easy it is to 
acquire data with the 1230. The Initialization and Main menus 
are discussed in-depth after that procedure, and features are 
described after the initialization. 


1230 FRONT AND BACK PANEL 


Figures 1-1 and 1-2 show the keys and connections on the 
1230's front and back panel. The numbered lists after each 
figure describe the keys and connections. 
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Display screen. 


Data entry keypad. You can enter hexadecimal characters di- 

rectly from the keypad. You can also use the hexadecimal char- 
acters to specify the menu you want to display after you press 

MENU to display the Main menu. 


DON’T CARE key. The 1230 represents don’t care values as XS 
in the displays. Use this key to enter a don’t care value inthe 
Conditions menu and to enter a blank space in certain menu 
fields when changing (editing) the field names. 


START key. Press this key to start a data acquisition. 
STOP key. Press this key to stop a data acquisition manually. 


Cursor keys. Use these keys to scroll through menus or data. 
You can also use the cursor keys to enter symbols and alphanu- 
meric characters when changing (editing) certain menu fields. 


ENTER key. Use this key to confirm certain changes when 
prompted for a response. You also use this key to enter and exit 
an editing mode for changing certain menu fields. 
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8. MENU key. Use this key to call up the Main menu or return to the | 
immediately previous menu you displayed. You can also use this 
key to exit the online notes which give you information about | 
each 1230 menu. | 

j 


9. NOTES key. Use this key to display online help about each 1230 
menu. You can also use this key along with the ENTER key to 
initialize the analyzer without turning the 1230 off. 


10. Power indicator. This light is on when the analyzer is turned on. 


plugged into probe slot A. If you’re using more than one probe, 
other probes can be plugged into the other slots. 


| 
| 
11. Probe slots. To acquire data, you must always have a probe | 
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Figure 1-1. 1230 front panel. 
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CAUTION 
TO CHANGE IMBIRUMENT MOUULES 
s 


1. Option card connection ports. When you install option cards, 
the option card cables connect to the inside of these ports. 


| 
| 
é. TRIGGER OUT. USe this Connection to send a Signal to another 


device. 


3. TRIGGER IN. Use this connection to receive a signal from an- 
other device. 


4. VIDEO OUT. A composite of the display screen. 
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od 


5. Line voltage selector. The selector switch lets you choose be- 


tween 115 V and 230 V for the input power voltage. 


Power cord connector. 


Power switch. 


Fuse. 6878-02 


Figure 1-2. 1230 back panel. 


POWER UP AND ACQUIRE DATA 


This procedure shows you how easy it is to start acquiring 
data with the 1230 Logic Analyzer. 


1. Make sure power to the 1230 and your SUT is off. 
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CAUTIO , 
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Make sure power to the 1230 and SUT is off. If you 
connect the acquisition probe when the 1230 is off 
and the SUT is on, too much power can flow 
through the probe inputs and damage the probe. 


2. Plug your acquisition probe into slot A on the 1230. 
3. Connect your acquisition probe to your SUT. 


4. Turnon the 1230, which supplies power to the probe. The 
Initialization menu is now displayed on your 1 230 screen. 
Figure 1-3 shows the Initialization menu. 


5. Turn on your SUT. 


6. Press MENU to initialize the 1230 and call up the Main 
menu. Figure 1-4 shows the Main menu. 


7. Press START to acquire data with the default 1230 setup. In 
the default setup, the 1230 triggers on all don’t cares atan 
asynchronous sampling rate of 1S. 


During the acquisition, the Acquisition Process screen is dis- 
played, telling you the status of the acquisition; for example, 
that the 1230 is waiting for the trigger to occur. Figure 1-5 
shows a sample Acquisition Process screen. 


As soon as the acquisition is complete, the analyzer automati- 
cally displays the acquired data in the default display format, a 
timing diagram. Figure 1-6 shows a sample timing diagram. 
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WED, JUN 15, 1988 11 @? =- DEFAULT 


Tektronix 1238/64 Channel] Logic Analyzer, U3.@5 
(C) Tektronix, Inc. 1987, 1988 Al] rights reserved, 


Use the NOTES key whenever information is needed, 
or consult the Operator’s Manual. 


X represents DON’T CARE condition, 
| | 
——eaeaeeeeeeeeeeeEEEEEEEEEEEEEE 


| Press MENU to continue 
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Figure 1-3. Initialization menu. When you first turn on the analyzer, 
this menu is displayed. This menu won't be displayed 
again unless you turn on the analyzer again or reset it by 
firmly pressing NOTES and ENTER at the same time. The 
menu bar at the bottom of the screen tells you that press- 
ing MENU calls up the Main menu. 


@ REST «6 Men Select B Storage 


1 Channel Groups 7? State C Sys Settings 
é Trigger Spec 8 Disassembly 
3. Conditions 9 Timing 


4 Run Control 


select Screen: Hex Key or 4wa for cursor, then ENTER 
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Figure 1-4. Main menu Press MENU to call up the Main menu. This 
menu gives you access to the analyzer’s setup, data, 
and utility menus. The menu bar at the bottom of the 
screen tells you which keys to press to select other ana- 
lyzer menus. 
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THU, MAY Le, 198 


Timebase Status | 


8 17 46 jj - DEFAULT 


Ti 


Initializing 


Stop Acquisition: STOP 
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Figure 1-5. Acquisition Process screen. As soon as the 1230 is 
connected to your SUT and initialized, you can acquire 
data from your SUT. This screen tells you the status of 
the acquisition. For example, the screen can tell you 
which trigger statement is being executed, whether or 
not the trigger has been found, and whether or notmem- 
ory Is being filled. 
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Figure 1-6. Sample timing diagram. As soon as the acquisition is 
complete, the 1230 automatically displays the acquired 
data for you. The default data display is a timing dia- 
gram. Press MENU, then 7 to call up the corresponding 
state table for your data acquisition. 


The rest of this section describes basic features of the 1230. 
Section 2 shows you some simple examples of setting up the 
1230, acquiring data, triggering on a word condition, and cap- 


turing glitches. Sections 3 through 5 explain setup, data and 
utility menus in detail. 


BASIC FEATURES 


The 1230 has many features that make it easy to use. Among 
them are the 1230’s modular configuration, single-keystroke 
functions, pop-up menus, and online note screens. This dis- 
cussion explains the menus and online note screens. 
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Initialization Menu 


When you first turn on the 1230, an Initialization menu Is dis- 
played. This tells you the name and firmware version number 
of the 1230 Logic Analyzer. The menu also gives the time and 
date, tells you how to get online notes, and tells you that in the 
displays, an X represents a don’t care. Figure 1-3, earlier in 
this section, shows the Initialization menu. 


Main Menu 


Press MENU to call up the Main menu. This menu lets you 
choose setup, data, and utility menus for using and configur- 
ing the 1230. Figure 1-4, earlier in this section, shows the Main 
Menu. When you first call up the Main menu, the cursor high- 
lights the upper left field, Timebase. When you return to the 
menu, the cursor highlights the last selection you made. 


To choose a menu from the Main Menu, press the hexadeci- 
mal key associated with the menu. For example, press 0 for 
the Timebase menu, 7 for a State Table, or B for the Storage 
menu. You can also use the cursor keys to scroll to the menu 
selection and then press ENTER. The selected menu is then 
shown on the screen. 


There are three spaces (fields) reserved for menus associated 
with options. The analyzer displays a menu only if the option is 
installed. If you don’t have any options, these fields are blank. 
If you press those keys or try to select those fields, the ana- 
lyzer ignores your request. You can install up to three of these 
options in the 1230: 


e Parallel printer 

e RS-232C 

e GPIB 

e International notes 


Other Menus 


The 1230 has three types of menus: setup, data, and utility ( 
menus. These menus are shown as screen or pop-up menus. 
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Screen and Pop-up Menus 


Some 1230 menus are screen menus, and some are pop-up 
menus. Screen menus, such as the Channel Grouping menu, 
take up the entire display screen. Pop-up menus, such as the 
Conditions menu, take up less than a whole screen. Pop-up 
menus are displayed on top of screen menus. This is espe- 

cially handy for the Conditions menu, because you can look at 
your defined conditions and the information on a screen menu 
at the same time. 


Setup, Data, and Utility Menus 


Setup menus let you set up the 1230 for different kinds of 
acquisitions. For example, set-up menus let you link probes 
for parallel data acquisition, specify channel groups, and set 
trigger events. Data menus display acquired data in different 
formats, such as timing diagrams and state tables. Data 
menus also let you manipulate data; for example, compare 
two different acquisitions. Utility menus control support fea- 
tures or menus you add by installing options, such as the 
Parallel Printer or RS-232C menu. 


The next three tables briefly describe the standard and op- 
tional menu selections. 
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Table 1-1 
Setup Menus 


Description 


va are 4 


Sets the sampling rate and clocking for- 
mat (asynchronous or synchronous), 
glitch detection, and probe threshold 
voltage. This menu also lets you link 
probes in the same timebase or in sepa- 
rate timebases. 


~ Channel 
Grouping 


Assigns probe channels to groups so 
that you can acquire and display data in 
groups meaningful to your application. 


Trigger i 
Spec 


. and destinations. 


Defines the trigger statements that con- 
trol data acquisition and storage. Trigger 
statements include fields that control 
trigger conditions, number of occur- 
rences of the conditions, trigger actions, 


“Conditions - 


parison masks. 


Defines the word values for word recog- 
nizers used in the Trigger Spec menu. 
Conditions may also be used as com- 


. Run Control 


also controls memory comparisons. 


Specifies which memory data is stored 

in, at what memory location the trigger is 
stored, and when the 1230 begins look- 
ing for the trigger condition. This menu 
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Table 1-2 


Data Menus 


Data Menu | Description 
Memory Shows the main setup parameters for 
Select each of the four memories. This menu 


also lets you choose the memory you 
want to display. 


State 


Displays acquired data in state table for- 


mat. This screen also shows the differ- 
ences from memory comparisons. 


Disassem bly 


If you're using one of the optional micro- 
processor disassembly probes, this 
screen displays disassembly information 
in hardware or software format. 


Displays data using timing traces. This | 


screen also lets you reorder, duplicate, 
and delete traces from the display to 


show only the information you want. | 


Getting Started — 1230 Operator's 


Table 1-3 
Utility Menus 


- Utility Menu wheal WU 


Storage _ Stores user- specified menu settings 
(setups). This menu lets you load stored 
setups so you can display data acquired 
using previous setups. 


system Sets the date, time, screen intensity, and 
Settings screen saver features. 


RS-232C Sets the baud rate, word length, parity, 
and stop bits for the optional RS-232C 
communication protocol (optional). 


GPIB Sets up the optional General Purpose 
Interface Bus interface. Refer to the 
1230 GPIB Operator’s Manual for GPIB 
information. 


Printer Port Specifies how to use the c optio nal printer 
port, including the range of memory to 
a print, the print density, and other details. 


International Selects the language of the notes 
Notes information (optional) 


a a 


Using the Cursor 


You can use the 1230 cursor keys to move around in menus 
and screen displays. In most cases, when you reach the end 
of a line or screen, the cursor wraps to the other end of the line 
or screen. 


The first time you call up a menu, the cursor appears in the 
upper-left field for that menu. In general, if you move the 
cursor, leave the menu and then return to it before making 
changes in another menu, the cursor appears in the same 
field it last occupied. 
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For some menus, the cursor tracks data between the displays. 
For example, in data menus, the cursor tracks the same mem- 
ory location (such as 0815) in each display so that you see the 
same information in different display formats (state, disassem- 
bly, and timing). 


Changing Menu Fields 


Each menu has fields that you can change to define the way 
the analyzer triggers, displays, and stores data. For example, 
in the Timebase menu, you can change fields that describe 
probe links, data sampling formats and rates, glitch capture, 
and probe threshold voltage. 


Some fields have a list of parameters you can choose from. 
For example, in the Timebase menu, you can choose two 
sampling formats: Sync (for synchronous sampling) or Async 
(for asynchronous sampling). Other menu fields are fields you 
can edit by entering values from the keypad. For example, you 
can edit a channel-group name to be any 3-character string 
you choose, such as DAT or INT. 


There are different ways to change menu fields. For example, 
if there’s a list of parameters to choose from, you can usually 
press O or 2 to cycle through the list of selections. The menu 
bar at the bottom of each screen lists the keys to press to do 
each menu function. For example, in the Trigger Spec menu, 
the trigger timebase field is listed in the menu bar as 
TrigTB:D[T1]. This tells you to press D to change the trigger 
timebase from T1 to another timebase. The value in brackets 
tells you what the current selection is for that field. 


sometimes, just putting the cursor on the field lets you 
change the field. For example, you can change a condition 
word definition, such as XXFF, aS soon as you move the 
cursor to the definition field. Other times you may have to 
press ENTER to tell the 1230 that you want to change a field. For 
example, to change a channel group name, move the cursor 
to the name field and press ENTER, then enter the group name 
you want by using the keypad and cursor keys to enter 
characters. 
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Scrolling Through Data 


Some menus have more information than fits on the screen at 
one time. For example, the state table contains information for 
the entire 2K memory, but only 20 lines fit on the screen ata 
time. For these menus, use the cursor keys to scroll more data 
onto the screen. 


When you reach the end of memory or the display, the data 
wraps around to the beginning again so you can display the 
beginning and end of memory at the same time. A blank line 
separates the beginning and end of memory. 


Using Menu Bars 


At the bottom of each screen, a one-line help message (a 
menu bar) tells you which keys to press for each menu func- 
tion. Figures 1-3, 1-4, and 1-6 show menu bars at the bottom 
of the menus. 


Some data and utility menus have more than one menu bar. In 
these cases, press F to cycle through available menu bars. If 
there’s more than one menu bar for the menu, you don't have 
to display a specific bar to use the functions listed on it. Menu 
bars just remind you about menu functions. 


For example, one of the State Menu bars tells you to press C 
to compare the display and reference memories. You don't 
have to cycle through the menu bars until you display the bar 
that lists the compare instruction. As long as you're not in an 
editor, you can press C at any time in the state table to com- 
pare memories and display differences. 
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An editor is a tool that lets you enter the characters you want 
instead of selecting a predetermined value. For example, in 
the Channel Grouping menu, you can list only valid channels 
in the groups (such as A15—A00). However, you can edit the 
channel group name to be any 3-character name you want 
(such as DAT for data bus, or 1/O for input-output lines). 


The menu bars that list editor functions are displayed only 
when you're in an editor. These bars tell you which keys to 
press to edit or change the field. For example, if you press 
ENTER while on the channel group name, you can edit the 
name, and the menu bar automatically changes to list the keys 
you can use to change the name. 


Using Online Help 


If you need information about a menu you are viewing, press 
NOTES. The 1230 then displays a screen of information about 
the current menu. You can press NOTES at any time to get 
information. Press MENU to exit the online notes and return to 
the previous display. Figure 1-7 shows an online help screen 
for the Timebase menu. 
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| Timebase | Page @ 


Linked Probes: probes that use the same timebase. Add on 
delete timebases by changing links (requires 2 2 probes? 
Changing links affects settings in other menus; save the 
current setup in the storage menu, before changing links 


Async: analyzer’s internal clock. At 26 nS rate, 
probe channels 7-@ acquire data; at 1@ n$ rate, channels 
3-@: other rates, all channels. 


Glitch! use async format, 4@ nS rate or slower. Channels 
7-@ acquire data and glitches. 


Sync: external clock (usually from system undexm fest). 
Each probe using a sync clock must be individual ly 
connected to the external clock source 


For multiple timebases, you can specify 2 async time- 
bases max. Also, the format must be async for multiple 
probe links that exclude A. Example: if probes B,C,D are 
linked (excluding A), timebase for B,C,D must be async. 
Timebase for probe A may be async or sync. 


Next Page:4 Prev. Page:v 
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Figure 1-7. Notes for Timebase menu. Press NOTES to display in- 
formation about the current menu. You can use the 
cursor keys to scroll through other pages of notes about 
other menus. After the notes information is displayed, 
you can press MENU to return to the previous menu. 
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Section 2 


PROCEDURES 


This section shows you how to set up the analyzer, restore the 
default setup,and acquire data by triggering on events, 
glitches, and clock cycles. These examples also show you 
how to mask channels from the data display, compare two 
memories, and store acquisition setups. This section is di- 
vided into these discussions: 


e Connecting to the SUT 
e Setting up the 1230 
e Acquiring data 


The examples of acquiring data use the demonstration test 
card Included with the 1230 Logic Analyzer. For more in-depth 
examples, refer to the 1230 Logic Analyzer Workbook. The 
workbook uses the test card to show more advanced exam- 
ples for acquiring data. 


CONNECTING TO THE SUT 


Before you use the analyzer, make sure you connect and 
power up the probes to your system as shown in the following 
procedure. Figures 2-1 and 2-2 show an example of how the 
analyzer, probes, and SUT (system under test) can be con- 
nected. Appendix C, /nstallation and Power Up, explains the 
power-up procedure in detail. 


1. Make sure power to the analyzer is off. 


caurion | 
Do not connect any probe to the analyzer or SUT un- 
less power to the analyer and SUT is off. If you connect 
a probe when the analyzer is off and the SUT power is 
on, too much current can flow through the probe’s 
inputs and damage the probe. 
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2. Connect the probes to the analyzer. The first probe should 
always be plugged into probe slot A. Figure 2-1 shows the 
analyzer and probe configuration. 


3. Connect the probes to the system under test (SUT). 


4. For synchronous acquisition, make sure that each probe 
clock lines are connected to the same points in the SUT as 
the other probe clock lines. For asynchronous acquisition, 
clock lines don’t have to be connected; the 1230 automati- 
cally pulls them to the proper state. 


5. Power up the analyzer and probe. 
6. Power up the SUT. 


Probe cables plug into 
front-panel connectors 


\ 
— Lead sets plug into 
pin connectors on probes. 


Gre 
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Figure 2-1. Analyzer and probe connections. Make sure you turn 
the analyzer and SUT power off before plugging in any 
probes. 
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Setting the Clock Rate 


You can acquire data at the rate of the clock in your SUT 
or the analyzer’s internal clock. Using the SUT clock is 
synchronous sampling. Using the logic analyzer clock is 
asynchronous sampling. 


lf you acquire data synchronously, make sure that each 
probe’s clock lines are connected to the same SUT points as 
the other probe clock lines. If you acquire data asynchro- 
nously, you can set the clock rate in the Timebase menu to 
incremental values between 1 1s and 10 ns. The examples in 
this section show you how to set the analyzer’s clock rate for 
sampling data. 


SETTING UP THE 1230 


A setup is a set of parameters that tells the analyzer how to 
acquire data from your SUT and display it in a format appropri- 
ate for your application. For example, a setup includes in- 
formation about probe links, sampling rate, input signal 
groups, and trigger conditions. 


The Default Setup 


These procedures and examples use a 16-channel analyzer in 
the default setup. The default setup puts all 16 input channels 
in one channel group (named by default, GPA) and triggers on 
all don’t cares. The asynchronous sampling rate is 1 ws. 


If the default setup is loaded and the analyzer connected to 
your SUT, you can press START at any time to acquire data. The 
analyzer will trigger on the 512th data sample and fill memory, 
stopping when the acquisition is complete. You can also 
press STOP to stop the acquisition at any time. Appendix A 
explains acquisition concepts in detail. Appendix B lists the 
default analyzer menus. 
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Changing the Default Setup 


To change the default setup, call up the appropriate menu and 
use the keys listed in the menu bars to select values you want 
for the menu fields. For example, you may want to acquire 
data at a faster sampling rate. You may want to group the 
input signals so that the address bus is in a different channel 
group than the data bus. You may want to define a trigger 
condition so that the analyzer acquires data only after a certain 
event occurs. 


These procedures show simple examples of how and why you 
would want to change the default setup. The three examples 
that follow show how to set up the analyzer to do specific 
tasks, such as trigger on a glitch. This discussion shows you 
how to: 


e Set the asynchronous sampling rate 

e Select a variable threshold voltage for your probe 
e Group input signals 

e Rename channel groups 

e Define a condition 

e Rename a condition 

e Define simple and complex trigger statements 

e Save (store) a setup 


Making Changes Efficiently 


When you make changes to the setup, it’s important that you 
make them in the right order. Some changes, Such as 
changes to the timebase in which you acquire cata, affect 
many other analyzer menus. Other changes affect only one or 
two fields in a submenu. You can save time by setting up the 
menus in the order of the greatest impact to the least: 


1. Timebase 
2. Channel Grouping 
3. Conditions 
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For example, the analyzer must know how the acquisition 
probes are linked before it can group the input signals into 
channel groups in the right timebase. If you change a channel 
group and then change probe links, the analyzer may have to 
overwrite your channel group changes to make sure the 
groups are appropriate for your probe links. However, if you 
change the probe links first, you know that any changes you 
make to channel groups will automatically be appropriate for 
your links. 


Restoring the Default Setup. 


When you turn on or reset the 1230, the analyzer keeps the 
Same setup it had before being reset. Even if the setup name 
field in the menu header says -DEFAULT, if there is an asterisk 
before the name (* -DEFAULT), there have been changes to the 
default setup since it was loaded. 


To load the original default setup listed in Appendix B, follow 
these steps: 


1. Press NOTES and ENTER firmly at the same time. The Initial- 
ization menu should now be displayed on your screen. 


2. Press D to load the default setup. 


3. Check the header line at the top of the menu. In the upper 
right corner, the setup name field in the header line 
should now say -DEFAULT. The asterisk, if it was displayed 
before, should now be gone from this field. The asterisk 
meant that the setup had been changed since it was 
loaded. 


You can now press MENU to call up the Main menu. The other 
menus should reflect the default setup listed in Appendix B. 
Set a Sampling Rate 


The default sampling rate is 1 ws. To change the rate, follow 
these steps. 


1. Press MENU, then 0 to call up the Timebase menu. 
2. Use the cursor keys to move to the rate field. 


3. Press 0 or 2 to cycle through the rate selections from 
Slower to faster or faster to slower. Figure 2-2 shows a 
Timebase menu with a sampling rate of 80 ns. 
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es TIMECASE pel 

Linked | 

Probes IB Format Rate Glitch Threshold | 
WM fi fAsync§ = 8GnS Yes BLM tS.90 
B T2 Asyne 1@ n§ No ECL -1.34 


TIL +1. 49 


C 
D HCHOS +2.50 


1 
i 
\ 


“ | Select: @,2 

qr | 

+ Change Links: A,D | 
[a a a 
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Figure 2-2. Sampling rate and threshold voltage. Using an asyn- 
chronous sampling format lets you choose a sampling 
rate appropriate for your SUT. Using a P6444 probe (in- 
stead of a P6443 probe) lets you select a variable thresh- 
old voltage for your acquisition. 
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Select a Variable Threshold Voltage 


If you’re using a P6444 acquisition probe, you can choose the 
threshold voltage at which the 1230 recognizes a data high or 
low. The P6443 acquisition probe uses a threshold voltage of 
TTL +1.4 V (you can’t change the threshold voltage for a 
P6443 probe). To change the threshold voltage for a P6444 
probe, follow these steps: 


1. Inthe Timebase menu, use the cursor keys to move to the 
threshold voltage field. 


2. Press 0 or 2 to cycle through the voltage selections (TTL, 
HCMOS, ECL, and VAR) until you select VAR. 


3. Move the cursor into the threshold polarity field and press 
0 or 2 to toggle from positive to negative polarity. For ex- 
ample, select a negative polarity. As soon as you press 
either key, the cursor automatically moves to the next 
field, which is the first digit of the voltage. 


4. Use the 0 or 2 keys to cycle through the digits 0-9 until 
select the digits you want for the threshold. Move the 
cursor to the next digit. You can choose a threshold from 
+0.1 to 9.0 V (you cannot choose a threshold of 0.0 V). 


Figure 2-2 shows a threshold voltage of —7.5 V. 


Group Input Signals 


The default setup puts each probe’s 16 input channels in a 
different group. You can change the groups so that up to 32 
channels are grouped together. You can also delete input 
channels from the groups so that data is displayed only on 
specific channels. Grouping channels lets you display ac- 
quired data in the groups and radixes most appropriate for 
your application. 
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In this example, the 16-channel acquisition probe is con- 
nected to an 8-bit data bus (D7—DO) and an 8-bit address bus 
(A7—AO). SUT address lines A7—-AO are probe inputs AO7—A0O 
and SUT data lines D7—DO are probe inputs A15—A08. Follow 
these steps to group the address and data lines separately. 


1. Press MENU, then 1 to call up the Channel Grouping menu. 
All 16 input channels are in channel group GPA by default. 


2. Move the cursor to the channel labeled A15. 


3. Delete channels A15—A08 from the group (you must de- 
lete a channel from the group it’s in before you can add it 
to anther channel group). Press 0 to delete A15, then > 
to move to the next channel; press 0 to delete the next 
channel, and so on. Channels A15—A08 are now listed in 
the unused channels list at the bottom of the screen. 


4. Add channels A15—A08 to channel group GPB. Move the 
cursor to channel group GPB and enter the first channel, 
A15 (press A, 1, 5, on the keypad). Then press E seven 
times to add the rest of the channels. Pressing E adds the 
next available consecutive channel to the group. 


Figure 2-3, displayed after the next procedure, shows the 
Channel Grouping menu with the channel groups changed. 
(Figure 2-3 also shows that the channel group names are 
changed.) The next procedure shows how to change channel 
group names. 


Rename Channel Groups 


The 1230 lets you rename channel groups to any 3-character 
name you want. Being able to name channel groups lets you 
see quickly and easily what information is acquired for each 
group. Follow these steps to rename channel group GPA to 
ADD (for address bus) and group GPB to DAT (for data bus). 


1. Inthe Channel Grouping menu, move the cursor to the 
name of the first group, GPA. 


2. Press ENTER to tell the analyzer you want to change the 
name of the channel group. The cursor now highlights 
only the first character of the name. 
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3. Enter the new name for the channel group; for example, 
since this group represents the 8-bit address bus, enter 
ADD directly from the keypad. As soon as you enter the 
third character, the cursor saves your changes and moves 
to the next field. (You can also press ENTER while still on 
the group name to save your changes.) 


4. Move the cursor to the group GPB and press ENTER to 
change this name too. 


5S. Enter the new name for this channel group; for example, 
DAT for the 8-bit data bus. Enter the hexadecimal charac- 
ters D and A directly from the keypad, and use A (or WV) 
to cycle through the alphabet till you select T for the third 
character. The cursor automatically moves to the next field 
when you enter the third character. 


The Channel Grouping menu should now look like Figure 2-3. 


MON, MAY 23, 1988 [RSIEIYESRESSINS ite 18:19  -DEFAULT 
Group Radix Pol TB Channel Definitions — 


ADD HEX + Tl AAAAAAAA 


BeBBEsas 
76543218 
DAT) HEX + Til AAAAAARA 
11111188 
94321898 
GPC HEX 
GPD HEX 


Cursor: 47 <p 


Edit nane: ENTER Default Groups: F 
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Figure 2-6, Channel Grouping menu. The Channels are split into 
two 8-bit groups, ADD and DAT. In this example, group 
ADD contains AOQ7—AO0O, the input address signals 
A7-—AO. Group DAT contains A15—A00, tne input data sig- 
nals D7-DO. When you delete channels, spaces may ap- 
pear in the display. When you call up the menu again, 
the spaces will automatically be deleted. 
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Define a Trigger Condition 


The 1230 lets you define conditions on which the analyzer will 
trigger. Defining conditions lets you acquire only the data you 
need from your SUT. For example, you may want to store only 
the sequence of a subroutine, so you would define the begin- 
ning and end of a subroutine as trigger conditions. 


The example shown here uses one channel group called | 


ADD (for address bus) with 16 channels. Follow these steps | 


to define the beginning and end of a subroutine as trig- 
ger conditions. 


ih 


Fig 


Press MENU, then 3 to call up the Conditions menu. The 
default condition word definitions are all don’t cares. 


Move the cursor to the condition word definition for condi- 


Enter the value for the beginning of the subroutine; for 
example, 2053. As soon as you enter the value for the last 
digit, the cursor automatically wraps around to the condi- 
tion name again. 


Move the cursor to the condition word definition for condi- 


Enter the value for the end of the subroutine; forexample, 
2080. Figure 2-4 shows these condition word definitions. 


GPA 
hex 


' 2059 
' 2088 
+ XXKX 


Enter Word: Hex Pad, X (Don’t Care) 


2 —— 
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ure 2-4. Defining conditions. Condition A, the beginning of the 


subroutine, is 2053; condition B, the end of the subrou- 
tine, is 2080. The cusor highlights each digit of the con- 
dition word separately. You can resize the window to 
show more or less conditions by pressing F and C. 
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Rename a Condition 


You can rename any of the 24 conditions you can define. In 
this example, since you already defined two conditions to be 
the beginning and end of a subroutine, the following steps 
show you how to rename those conditions to names meaning- 
ful for the example. 


1. Move the cursor to the condition name A. 


2. Press ENTER to tell the analyzer you want to edit the condi- 
tion name. 


3. Enter the name SUB BEG to change A to a name more 
representative of the beginning of the subroutine. Enter 
hexadecimal characters B and E directly from the keypad. 
Use the cursor keys A and YW to enter the other charac- 
ters (S, U, and G). Press DONT CARE to enter a space. 


4. Press ENTER when you’re done to save your change. The 
cursor then highlights the entire condition name. 


5S. Follow steps 1 through 4 for condition B to rename that 
condition SUB END (for the end of the subroutine). The 
Conditions menu should now look like Figure 2-5. 


| 


Syumbo] GPA 

hex | 
| SUB BEG : 2853 | 
| SUE EN) : 2680 3 
a ae + 6-0 ( | 

Direct Entry: Hex Pad Exit: Enter 

| a+ Space ae 
| Select . ay | 
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Figure 2-5. Renaming conditions. Condition A, the beginning of the 
subroutine, is renamed SUB BEG. Condition B, the end 
of the subroutine, is renamed SUB END. The cursor 
highlights each digit separately as you chanae it. Condi- 
tions are always listed in the default order: A-X. Make 
sure you don't give two conditions the same name (for 
example, define two conditions as SUB END), because 
the analyzer looks for conditions in the default order A-X. 
lf the first SUB END occurs, the analyzer will never look 
for the second SUB END. 
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At this point and for this example, you would define the trigger 
statements so that when SUB BEG occurs, the 1230 turns 
storage on and when SUB END occurs, the analyzer turns 
storage off. The next procedure shows how to define simple 
and more advanced trigger statements. 


Choose a Trigger Statement 


A trigger statement tells the 1230 what to trigger on, how to 

store data, and when to fill memory and stop. You can choose 
if-then or if-then else trigger statements to define your trigger 
specification. The default configuration is an if-then statement 
for simplicity. This discussion shows you how to: 


e Trigger on a clock cycle 
e Trigger and store only a subroutine 
e Trigger on an intermittant condition 


Trigger on a Clock Cycle. Follow these steps to define a 
simple if-then trigger statement that tells the 1230 to trigger on 
the 1000th clock cycle. 


1. Press MENU, then 2 to call up the Trigger Spec menu. The 
cursor highlights the condition in the trigger statement, 
which by default is A. 


2. Press 0 to cycle through the conditions and select the 
clock as the trigger condition. Since the default condition 
is A, you should only have to press 0 once to select the 
clock. (Pressing 2 cycles through the trigger conditions 
the other way.) 


3. Move the cursor to the count field and press ENTER to tell 
the 1230 you want to change the clock count. 


4. Enter the value 1000 directly from the keypad. As soon as 
you enter the last digit, the cursor automatically saves 
your change and moves to the next field. 


The trigger statement should now look like Figure 2-6. 
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THU, MAY 19, 1988 15:26 % -DEFAULT 
Level Condition Count. Action _— Dest _ 


1 IF [ Clock J#@EC}) THEN [ TRIG 1 & I FILL } 


mS 


COUNT: Range: @@@i-4696, Press ENTER to edit. 


How Many times the condition must go from false to 
true for the action (TRIG, STROFF, etc.) to be taken. 


Cursor! 4v¢4p = | it: ENTER . Advanced:1 
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Figure 2-6. Trigger on a clock cycle. This trigger statement tells the 
1230 to trigger and fill memory on the 1000th clock cycle. 


Store Only a Subroutine. To define a more complex trigger 
statement, you can use up to 14 levels of if-then statements or 
if-then-else statements. For example, you can trace a subrou- 
tine with two simple if-then statements: 


1. Turn storage on at the beginning of the routine. 
2. Turn storage off at the end of the routine. 


Follow these steps to define two trigger statements. For this 
example, condition A is the beginning of the routine and con- 
dition B is the end of the routine. 


1. In the Trigger Spec menu, move the cursor to the condi- 
tion field and press 0 or 2 to cycle through the available 
conditions until you select A. 


2. Move the cursor to the count field and press ENTER to 
Change the clock cycle count, then enter the value 0001 


directly from the keypad. 


3. Move the cursor to the action field and press 0 or 2 to 
cycle through available actions until you display STR ON. 
This tells the 1230 to turn storage on when A occurs. 
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Move the cursor to the destination field and press Oor2 to 
cycle through the available destinations until you display 
CONTIN. This tells the analyzer to execute the instruction 
on the subsequent trigger level. 


Move the cursor down to level 2 and press ENTER to display 
another if-then statement. When you do this, the cursor 
highlights the condition field, which by default, is always A 
(or the condition name representing A, the first definable 
condition). 


Press 2 (or 0) to cycle through the available conditions 
until you display B. Since the default condition is A, you 
should have to press 2 only twice to display B. The count 
field should specify 0001 as the default cycle count. 


Move the cursor to the action field and press 0 or 2 to 
cycle through the actions until you display STROFF. This 
tells the 1230 to turn storage off when B (the end of the 
subroutine) occurs. 


Move to the destination field and press 2 (or 0) to cycle 
through the destinations until you display GOTO 1. This 
tells the analyzer to go back to trigger statement 1 and 
look for the beginning of the routine again, repeating the 
trigger sequence. 


The Trigger Spec menu should now look like Figure 2-7. 
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THU, MAY 19, 1988 15:27  -DEFAULT 
Condition Count 


i IF UES) 0001) THEN [STR ON] & [CONTIN 


a igs [B ]#(@@@1) THEN [STROFF} & (GOTO 1) 


CONDITION: 

| ADD 
| Symbol hex 
A ‘2823 


Cursor: 4wer Select:8,2 Instruction: ENTER Advanced:1 
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Figure 2-7. Store a subroutine. This trigger statement tells the 1230 
to turn storage on when A (the beginning of the subrou- 
tine) occurs and turn storage off when B (the end of the 
subroutine) occurs. Because the destination field is a 
GOTO statement, the 1230 returns to trigger statement 1 
and repeats the sequence until you press STOP. 


Since you didn’t specify a trigger action for this series of state- 
ments, you have to press STOP to stop an acquisition after you 
press START. If you define your trigger statements so that the 

analyzer triggers, the analyzer automatically stops the acqui- 
sition for you at the trigger point, filling memory with the data 
you specified for the acquisition. 


Trigger on an Intermittant Condition. You may want to trig- 
ger and store data if a condition doesn’t occur. For example, if 
your SUT calls a subroutine, and then an interrupt sometimes 
occurs within 100 clock cycles after the subroutine is called, 
you want to know why the interrupt is occurring. To do this, 
because the interrupt is intermittant, you want to store in- 
formation when the interrupt occurs, but not when the inter- 
rupt doesn't. 
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You want two trigger statements: 


14. Look for the beginning of the routine. 


2. If the interrupt doesn’t occur within 100 clock cycles, look 
for the beginning of the subroutine again. Otherwise, if the 
interrupt occurs, trigger and fill memory. 


Because you're counting clock cycles, the number of 
triggering levels you use is important. The analyzer uses 2 
clock cycles (or 80 ns, whichever is greater) to go to the next 
trigger level. To count 100 clock cycles in statement level 2 
from the beginning of the subroutine, which is in statement Ts 
use 98 as the count number instead of 100. The analyzer uses 
2 cycles to go from level 1 to 2, and then counts 98 more clock 
cycles before looking through its acquired memory for the 
interrupt condition. 


The first trigger statement is a simple if-then statement. The 
second statement is an if-then-else statement. The 1230 fea- 
tures an advanced mode of triggering that lets you use if-then- 
else statements. Follow these steps to set up this more 
complex trigger specification. 


1. Inthe Trigger Spec menu, press 1 to toggle the triggering 
mode from basic to advanced. The menu bar at the bot- 
tom of the screen should now say BASIC: 1, which tells you 
that pressing 1 again will toggle you back to basic mode. 


2. If trigger statement 1 is not already a simple if-then state- 
ment, move the cursor to statement 1 and press ENTER to 
cycle through the statements until you display the if-then 
statement. (Pressing ENTER on the count field puts you in 
an edit mode for changing the count cycles. Pressing EN- 
TER on any other field cycles through the available trigger 
statements.) 


3. Use the cursor keys and the 0 and 2 select keys to change 
the trigger statement to look like this: 
IF [A ]*[0001] THEN [NOP ] & [CONTIN] 


4 Move the cursor to trigger statement level 2 and press 
ENTER until you display an if-then-else statement as shown 
in step 5. (You should cycle through the statements in this 
order: in-then, if-then-else-if-then, if-then-else, and if-then- 
else-store-only.) 
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5. Use the cursor keys and the 0 and 2 select keys to change 
the statement to look like this: 
IF [CLOCK ]*[0098] THEN [NOP ] & [GOTO1] 
ELSE IF {INT ] THEN [TRIG] & [FILL ] 


Figure 2-8 shows the Trigger Spec menu now. 


THU, MAY 19, 1988 15 3@ & -DEFAULT 
Level Condition Count Action Dest 


i IF [SUB BEG ]¥[@@@1] THEN { NOP J] & [CONTIN] 


a IF C Clock J]*{@098) THEN [ NOP ] & [GOTO 1] 
ELSE IF CENT ] THEN £C TRIG ] & C FILL } 


3 


| CONDITIONS 


 Sumbol ADD 
| hex 
DT: 2823 
_ INT ; 6866 
ey 


Edit Susbol: ENTER 
4> | Window Up : F 
¥ Window Down: C 


Menu: MENU 


Return: MENU twice | New:MENI, then Hex Key 
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Figure 2-8. Trigger if INT occurs. This trigger statement tells the 
analyzer to trigger if the interrupt condition occurs within 
100 clock cycles of the beginning of the subroutine. The 
clock count field is 98 instead of 100 because the ana- 
lyzer uses 2 clock cycles to jump down a trigger state- 
ment level. 
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Set the Trigger Position 


It’s important that you specify the trigger position so that mem- 
ory is filled with the data you need to see. For example, if you 
want to see what led up to a trigger condition, tell the analyzer 
to fill memory with pretrigger data and position the trigger near 
the end of the analyzer’s memory. This lets you see almost 2K 
of acquired data that occurred before the trigger condition. If 
you want to see what happens after a condition occurs, posi- 
tion the trigger near the beginning of memory so that most of 
the stored data is post-trigger data. 


The Run Control menu in Figure 2-9 shows how to set up the 
analyzer so that you look at the events leading up to the trig- 
ger position. 


MON, MAY 23, 1988 Run Control 10:20 35 -DEFAULT 
Update Memory : Ci] Display: [Timing] 
Trigger Position: B@&EID 8. * | 2K 


Look for Trigger: (After Pre-Trigger Memory Full] 


Compare : [Manual] 
Compare Memory 1 to Memory: [2] 


Compare Mem Locations: [@@@@] to (2647) 
Use Channel Mask : [SUB BEG ] 


Display Data at least: [5] seconds 


ADD DAT 
Sumbo hex hex 
SUB BEG : 53 XX 


Cursor: 4v4> Select: @,2 
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Figure 2-9. Setting the trigger position. The trigger position is 
1536, about three-quarters of the way through the an- 
alyzer’s memory. The analyzer will look for the trigger 
after the pretrigger memory is full so that you can see 
those 1536 locations filled with acquired data. 
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Save a Setup 


The analyzer features a storage menu to let you save your 
setup parameters. This saves you time because you can re- 
load the saved setup with a few keystrokes instead of man- 
ually changing menus to match the previous setup. Section 5, 
Utility Menus, gives in-depth information about storing setups. 


ACQUIRING DATA 


These examples show you how to set up and acquire data for 
three cases: 


e Trigger on anything 
e Trigger on a specific value 
e Capture a glitch 


The procedures take you through the complete setup and 
acquisition for each example, showing the timing and state 
table displays for the acquisitions. Use the demostration test 
card supplied with this manual to make the acquisitions. For 
more in-depth examples using the test card, refer to the 1230 
Logic Analyzer Workbook. 


Required Equipment 
For these procedures, you need a 1230 Logic Analyzer with: 


e Test circuit (part number: 671-0049-00) 
e 1 P6444 or P6443 data acquisition probe 
e 2 lead sets 


The analyzer used in these examples is a 16-channel ana- 
lyzer. You can follow the examples if you have more channels 
installed in your analyzer, but the test card will use only 16. 
If your analyzer has more than 16 channels, the menus will 
display the extra channel groups that the analyzer sets up 
by default. 


You can use a P6444 or P6443 acquisition probe to do the 
examples in this section. [hese procedures refer to the P6444 
probe, which lets you select a variable threshold voltage for 
sampling data. There are no differences in these procedures 
for using a P6443 probe rather than a P6444. 
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The test circuit (shown in Figure 2-10) generates sample sig- 
nals. Test cards vary, so your acquisitions may not look ex- 
actly like those shown here. A 3V battery powers the circuit, 
which includes 24 data pins, 3 clock pins, 3 ground pins, and 
a glitch pin. All the pins are clearly labeled on the circuit. The 
circuit oscillator runs at about 220 KHz, and several of the cata 
lines have glitches mixed with data. 


NOTE 
To prolong the life of the battery, keep the test cir- 
cuit turned off when not in use. Do not leave the test 
circuit turned on with the 1230 turned off; do not 
leave the test circuit turned off when the analyzer is 
turned on. In either case, the battery will drain rap- 
idly. The battery’s Tektronix part number is 146- 
0063-00. Lift the clip over the battery to rermove or 
insert the battery. 


| WARNING } 


Handle and dispose of lithium batteries with special 
considerations. Improper handling may cause fire, 
explosion, or severe burns. Do not recharge, crush, 
disassemble, heat the battery above 100° Celsius, 
incinerate, or expose contents of the battery to wa- 
ter. To avoid personal injury, observe the proper 
procedures for handling and disposing of dithium 
batteries given next. 


If you remove the test circuit's lithium battery, dispose of the 
battery in accordance with local, state, and national regula- 
tions. Typically, small quantities of batteries (less than 20) can 
be safely disposed of with ordinary garbage in a sanitary land- 
fill. Larger quantities must be sent by surface transport to a 
Hazardous Waste Disposal Facility. The batteries should be 
individually packaged to prevent shorting, and packed ina 
sturdy container that is clearly labeled: 


Lithium Batteries -- DO NOT OPEN. 
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Figure 2-10. Test circuit. 


Probe Connections 


Follow these steps to connect the 16-channel acquisition 
probe to the analyzer 
1. Make sure power to the 1230 and test card is off. 


“IIA MI II 


CAUTION § 


a an a 4 Oe 2 oe ae 


Make sure power to the analyzer and test card is 
off. If you connect the acquisition probe to the 1230 
and test card when power to the 1230 is off and 
power to the test card is on, too much power can 
flow through the probe and damage the probe. 


2. Plug the acquisition probe into slot A on the analyzer’s 
front panel, 
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3. Connect two of the lead sets to the test circuit as follows. 
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Do not connect lead sets to probes yet. Figure 2-11 shows 
how to connect probe leads to the test circuit. 


a. Connect one lead set to test card bits O—7. Start by 
connecting the black wire to bit 0; connect sequen- 
tial wires (black, brown, red, orange, yellow, green, 
blue, violet), ending with the violet wire to bit 7. 


b. Connect the other lead set to bits 8-15 in the same 
manner, starting with the black wire to bit 8. 


c. Connect the white wire on each lead set to the 
ground (GND). There are three GNDs on the test 
circuit (One by bit 0 and two near the CLKs); you can 
connect to any of them. Do not connect the gray wire 
on either lead set. 


NOTE 


Always connect the lead sets to grounds. This im- 
proves performance by limiting noise and cross talk 
between channels. 


Plug the lead set connected to bits 0-7 into the probe's 
low-order channels (DO—D7). Plug the other lead set into 
the probe’s high-order channels (D8—D15). Grooves in the 
lead-set plugs show how to align the plugs in the probe 
sockets. 


Turn on the analyzer, then turn on the test circuit. 


Press D on the analyzer’s front panel to reset the 1230 to 
the default setup. The header line at the top of the screen 
should now say -DEFAULT. 


Press MENU to call up the Main menu. You're now ready to 
go through the examples. 
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Flying Lead plugs 
Yt rabber Tip 


Flying Lead slips | 
over Test Card Pins ——= 
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Figure 2-11. Connecting to the test card. Make sure that power to 
the SUT is off before connecting probe leads. When the 
probe leads are connected, make sure you turn the 
analyzer on before turning on the SUT. 


Example 1: Trigger on Anything 


Because you're using the default setup to trigger on anything, 
you shouldn't have to change any of the setup menus to ac- 
quire data. If you do not have the default setup loaded, follow 
these steps: 


1. Press NOTES and ENTER firmly at the same time to reinitialize 
the analyzer. 


2. Press D to upload the default setup. The header line at the 
top of the menu should now say -DEFAULT. The setup name 
field should not include a highlighted asterisk. If your 
setup name field says * -DEFAULT, you’ve made changes to 
the default menus, and should reload the default setup by 
initializing the analyzer and pressing D again. 


3. Display each of the setup menus to make sure they match 
the menus shown in Figures 2-12 through 2-16.For exam- 
ple, press MENU, then 0 to call up the Timebase menu. 


4. Press START to acquire data on the first clock pulse re- 
ceived by the analyzer after you press START. 
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As soon as the pretrigger memory is full, the analyzer looks for 
the trigger, which is all don’t cares. Since the trigger condition 
is all don’t cares, the analyzer triggers on the first data sample 
after it starts looking. When the analyzer acquires enough data 
to fill memory, it stops the acquisition and displays the data in 


timing format, as shown in Figure 2-17. 
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Figure 2-12. Default Timebase menu. 
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MON, MAY 23, 1988 Heiviytsees sere @9 46 -DEFAULT 
Group Radix Pol IB Channel: Definitions 


GPAl HEX + Ti ARARAAAAAAAAAAAA 


111111 8008888888 
5432189876543218 
GPB HEX 
GPC HEX 
GPD HEX 
Probe UNUSED CHANNELS 
A 
Cursor: 4w « Edit name: ENTER Default Groups! F 
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Figure 2-13. Default Channel Grouping menu. 


MON, MAY 23, 1988 @9 47 -DEFAULT 
Level Condition Count Action Dest 


1 IF (PC 9901) THEN C TRIG ) aC FILL} 


A 


Select: &,2 


Instruction! FNTER fAduanced! 1 
6878-21 
Figure 2-14. Default Trigger Spec menu. If condition A occurs 
once, the 1230 triggers, fills acquisition memory, then 
displays data. Since no spécific data value is being 
looked for, the 1230 triggers on the first sample after 
the trigger is enabled. 


Cursor! 4wap 
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Figure 2-16. Default Run Control menu. New data will be stored in 
memory 1 and displayed in timing diagram format. The 
trigger will be positioned at memory location 512, and 
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| r Edit Symbol: ENTER 
| Window Up : F 
| Window Down: C 


Figure 2-15. 


CONDITIONS. 
Symbol GPA 
he x 
oe 
B + XM 
C » XMMX 


6878-22 


Trigger Spec menu. 


MON, MAY 23, 1988 @9 48 -DEFAULT 
Update Memory : (ee Display: [Timing] 
Trigger Position: [@512) a 2K 


Look for Trigger: [After Pre-Inigger Menory Full] 


Compare : CManual] 
Compare Menory i to Menory: [2] 


Compare Mem Locations: (9008) to (2647) 
Use Channel Mask : CA ] 


Display Data at least: [5] seconds 


GPA 
Symbol hex 


f + XXX 


Cursor: 4wp Select: 6,2 
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the 1230 will begin the trigger search after pretrigger 
memory (in this case, 511 clock cycles) is full. 


Default Conditions menu. The Conditions menu is a 
pop-up menu; in this case, it is displayed on top of the 


Procedures — 1230 Operator’s 


MON, MAY 23, 1988 @9:49  -DEFAULT 
Td Asyn = 1 uS Curs@ (ek 


Ref = @ Cursor = 2029 Ref to Cursor = +2.@29n5 


a 
ooo rT oo ere re 


PUL FTL AL 


oO) PO] Pe) 
sie sd “die sa 
| | Ga) Ge 
bee] OO] | 


| I 


SQeeamreree ee OO Oe Oe 


Func:F Resolution:4,5 [ 48 ] Scroll Rate:7,8 [ 48 ] 


6878-24 


Figure 2-17. Timing diagram for Example 1. For this acquisition, 
the cursor appears near the end of memory. Use the 
cursor keys to move the cursor through the acquired 
data. To move the cursor quickly, set a higher scroll 
rate. You can set a scroll rate from 6 to 96 as long as 
the scroll rate is not greater than the resolution. The 
menu bar shown here tells you which keys to press to 
change the resolution and scroll rates. 


You can change the display resolution for the Timing menu so 
that you show more or less clock cycles of acquired data on 
the screen at the same time. Press 4 to increase the resolu- 
tion. Increasing the resolution lets you show fewer clock cy- 
cles in more detail. If data transitions are close together, 
increasing the resolution lets you show these transitions in 
more detail. 


Press 5 to decrease the display resolution. If you want an 
overview of the entire acquired memory, decrease the resolu- 
tion to 2048. You can also use the resolution of 2048 to 
QUICKIY [OGdlé d Irigger Or otner event. Figure 2-18 shows the 


entire memory for the test card acquisition. 
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Figure 2-18. Decreased resolution. You can increase the display 
resolution to see more detail of fewer clock cycles, and 
decrease the display resolution to see more clock cy- 


You can display acquired data in timing, state table, and dis- 
assembly formats. (Disassembly display requires that an op- 
tional disassembly probe be connected to the 1230.) To show 
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cles at less detail. Press 4 to increase the resolution 


(show more detail of less acquisition cycles) and 95 to 
decrease the resolution. This figure shows a resolution 
of 2048 so you can see the entire contents of memory 


in one screen. The solid bars mean that there is too 
much information for the detail to be shown at this 
resolution. 


the acquired data in a state table, press MENU, then 7. The 
display should look like Figure 2-19. 
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Func: F Scroll: 4v 


RadixiE 


Cursor: «<> — Jump: ENTER 
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Figure 2-19. State table for Example 1. 


The state table and timing diagrams show the data at the 
same locations. For example, if you display locations 1994 to 
2013 in the state table, the timing diagram also displays those 
locations in the center of the screen, and vice versa. The state 
table displays whatever 20 addresses are located around the 
cursorin the timing diagram screen, no matter what the timing 
display resolution is. 


Example 2: Trigger on a Specific Data Value 


To help you locate specific events in your system under test, 
logic analyzers have the ability to recognize and trigger on a 
specific data pattern. This lets you store only the data you 
need. 


In this example, you trigger on the hexadecimal value A6E5. 
To do this, the only change you need to make from Example 1 
is to set up a condition defined as A6E5. Follow these steps to 
define a specific trigger condition: 


1. Press MENU, then 3 to call up the Conditions menu. 
2. Move the cursor into condition A’s condition word and 


enter the value A6E5. Figure 2-20 shows the new Condi- 
tions menu. 
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2-30 


Press MENU, then 2 to call up the Trigger Spec menu. 


Move the cursor into the condition field, which should still 
specify A as the trigger condition. The viewport (window) 
at the bottom of the screen should list the new definition 
for condition A. Figure 2-21 shows the new Trigger Spec 
menu. 


Sumbol GPA 
hex 
TE: AGES | 


B » XXMX 
¢ » XXXX 


4 Edit Sumbol: ENTER 
4 > Window Up : F 
¥ Hindow Down: C 
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Figure 2-20. Define a specific condition. 
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Cursor: 4974p 


Figure 2-21. Make sure the Trigger Spec matches. 
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9. Press START. The 1230 begins acquiring data on the first 
clock pulse after START is pressed. Once the pretrigger 
memory Is full, the 1230 starts looking for the trigger. The 
next time A6ES occurs, the 1230 will trigger, fil memory, 
and display data in a timing diagram. 


6. Press MENU, then 7 to call up the corresponding state ta- 
ble. Figure 2-22 shows the state table after you find the 
trigger event in step 7. 


7. Press 1 to locate the trigger condition which is the default 
search event in the state table. If the trigger is not the 
current search event, press 0 or 2 to cycle through avail- 
able conditions until you select the trigger. The menu bar 
at the bottom of the screen automatically changes to dis- 
play the search event when you press 1 to do the search 
or O or 2 to select another event. Figure 2-22 shows the 
trigger event in the state table. 


8. Call up the Timing menu again to see the trigger event in 
the timing traces Figure 2-23 shows the trigger event in 
the timing diagram. 


HON, MAY 23, 1988 19:24 % -DEFAULT 


hex 
1526 7CF3 
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~PTKE—AGES 
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1341 A6Cé6 
1342 A6Cé 
1543 A6CEé 
1544 AéCé 


1545 3C8? 


] 


Do Search: I 
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Search for: 6,2 (Trigger 


Figure 2-22. State table with trigger event. The trigger event in the 
State table shows that the trigger occurred on the hexa- 
decimal value A6E5. 
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Figure 2-23. Timing diagram with trigger event. When the cursor is 
on the trigger point (location 512), the binary readout at 
the far right of the screen shows that the analyzer trig- 
gered on the hexadecimal value A6ES. 


Example 3: Capturing Glitches 


For simple acquisitions, you can acquire glitches generated 

by your SUT by toggling glitch capture from no to yes in the 
Timebase menu. Glitches are explained in detail in Appendix 
A, Logic Analyzer Concepts. 


Probe Connections 


The test circuit generates glitches intermixed with data on bits 
9 and 12 as well as on the pin labeled Glitch. To change the 
connections to the test card so that it generates glitches for 
the analyzer to acquire, follow these steps: 


1. Turn off the test circuit, then turn off the analyzer. 
2. Disconnect both lead sets from the acquisition probe. 


3. Plug the lead set connected to bits 8-15 into the probe's 
low-order channels (DO-DO7). 


4. 


on 
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Disconnect the violet lead from bit 15 (probe channel D7) 
and attach it to the test card pin labeled GLITCH. 


Turn on the analzyer, then turn on the test card. 


Menu Setups 


Follow these steps to set up to acquire glitches. 


1. 
2. 


Call up the Timebase menu. 


Move the cursor to the glitch field and press 0 or 2 to 
toggle glitch capture to yes. Turning glitches on may 
change your channel groups and conditions because the 
analyzer acquires glitches only on the lower 8 bits of the 
probe. Section 3, Setup Menus, describes the features 
and restrictions of glitch capture in detail. Figure 2-24 
shows the Timebase menu. 


Press MENU to save your change and leave the menu. 


Press ENTER to confirm your change when the analyzer 
prompts you with this message: 


OK to change Glitch? 
May change Channel Groups and Conditions. 
Press ENTER to Proceed or MENU to Abort 


When you press ENTER, the analyzer is set up to acquire 
data and glitches on the lower 8 channels (0-7) of the 
acquisition probe and use the memory from channels 
8-15 to store glitch information. When you confirm glitch 
capture, the analyzer automatically drops channels 8-15 
from the channel groups and defined conditions. Figures 
2-25 and 2-26 show the new Channel Grouping and Con- 
ditions menus. 


Call up the Conditions Menu. 


Move the cursor to condition A’s condition word and enter 
all don’t cares for the definition. Figure 2-26 shows the 
new Conditions menu. 


Press ofART, The analyzer acquires data and glitches. 
When the acquisition is complete, the analyzer displays 
the data in timing format as shown in Figure 2-27. Glitches 
are shown as condensed, highlighted marks. 
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Figure 2-24. Turn glitch capture on. 
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Figure 2-25. Channel groups for glitches. Glitches are acquired 
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only on probe channels 0-7. When you turn glitch cap- 
ture on, channels 8-15 are automatically removed from 
the channel groups and shown in the unused channels 
list at the bottom of the screen. You can’t use these 
channels again until you turn glitch capture off in the 
Timebase menu. 
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Figure 2-26. Conditions for glitches. Set condition A to all don't 
cares (X). Because the analyzer acquires glitches only 
on the lower 8 bits of the probes, the first two hex digits 
of condition A from the last example were automatically 
removed when you turned glitch capture on. 
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Figure 2-27. Timing diagram with glitches. Since you are set up for 
16 channels and the analyzer acquires on only the 
lower @ bits of the probe (channels AO7—A00), the other 
8 timing traces in the screen are blank. Because test 
cards vary, your acquisition may not look exactly like 
this one. 


For more examples using the test card and 1230 Logic 
Analyzer, refer to the 1230 Workbook. 
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Section 3 
SETUP MENUS 


This section describes the five menus that let you set up the 
1230 for your application. For each menu, this section also 
gives you step-by-step procedures for changing setup param- 
eters. Most changes can be made with one or two keystrokes. 
This section has the following discussions: 


e Using the setup menus 

e Making changes efficiently 
e Timebase menu 

e Channel Grouping menu 

e Trigger Spec menu 

e Conditions menu 

e Run Control menu 


USING THE SETUP MENUS 


Before you start acquiring data, use the setup menus to 
specify which probes you're using, whether you want them to 
acquire in parallel or not, how input channels are grouped 
together, how trigger conditions are defined, and other 
configuration information. Table 3-1 briefly describes the 
setup menus. 
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Table 3-1 
Setup Menus 


Menu | | Description 


Timebase Lets you specify how you | want to fink 
probes (for example, to acquire data in the 
same or a different timebase). This menu 
also lets you set the sampling rate and 
clocking format (asynchronous or synchro- 
nous), whether or not you want to capture 
glitches, and what the variable probe 
threshold voltage is for sampling data 

_ (P6444 probe only). 


Lets you group input channels together | 
so you can look at specific signals in differ- 
ent display radixes. This menu also lets 
you mask channels from the data display 
so you can show data meaningful to your 
_application. 


Lets you define how | the analyzer trig: 
gers and how data is acquired and stored. 
You can use up to 14 levels of if-then and 
if-then-else trigger statements to define the 
trigger specification. 


“Channel 
Grouping 


Trigger — - 
spec 


Lets you define the conditions on 1 which the 
analyzer triggers and acquires data. This 
menu also lets you set up comparison 
masks. In the State Table data menu, you 
can search for any condition (event) de- 
fined in the Conditions menu. 


Conditions 


Run Control Specifies which of the four analyzer n memo- 
ries acquired data is stored in, which mem- 
ory location the trigger is stored at, and 

when to start looking for the trigger condi- 
tion. The default data display format can be 
state, timing, or disassembly (optional). 

You can also control memory comparison 


features in this menu. 
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MAKING CHANGES EFFICIENTLY 


In general, when setting up the 1230 for your application, use 
the menus in the order they are listed in the Main menu. The 
reason for this is that they are listed in the order of their impact 
on other menus. These three are particularly important: 


1. Timebase menu 
2. Channel Grouping menu 
3. Conditions 


For example, the Timebase Menu is listed first. Changing your 
probe configuration in this menu often changes channel 
groups and conditions. If you have 32 input channels (probes 
A and B) grouped together and then change probe links so 
that probe A acquires data separately from probe B, the ana- 
lyzer must separate probe B’s input channels from the group 
containing probe A’s input channels. Changing the probe 
links before setting up your channel groups lets the analyzer 
show you what channel groupings are valid before you spend 
time grouping input channels the wrong way. 


It is particularly important that you set up the Timebase, Chan- 
nel Grouping, and Conditions menus in that order. However, 
changing the Trigger Spec and Run Control menus won't af- 
fect many fields in the other menus. For example, changing 
the default data display in the Run Control menu (the last 
setup menu) from state to timing doesn’t affect parameters in 
any other setup menu. 


TIMEBASE MENU 


The Timebase menu, shown in Figure 3-1, lists the available 
probes: one for the analyzer’s basic 16 channels, and one 
additional probe for each installed 16-channel 1230E1 
Expander Card (refer to Appendix C for information about 
expander cards). 


The Timebase menu also shows how the installed probes are 
linked, which timebase they acquire in, the clocking format, 

data sampling rate, whether or not glitch detection is enabled, 
and what logic threshold voltage is being used for each probe. 
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The Timebase menu lets you: 


e Link probes for parallel or separate data acquisition 
e Specify asynchronous or synchronous clocking 

e Set the asynchronous sampling rate 

e Tell the analyzer to capture glitches or not 

e Change the threshold voltage (P6444 probe only) 


NOTE 


A P6443 probe acquires data at TTL voltage levels. 
With a P6444 probe, you can acquire data al ECLor 
HCMOS levels as well as at TTL. You can also se- 
lect a variable threshold voltage from —O.1V to 
—9.0 Vand from +0.1 Vto +9.0 V. 


Once you've set up your probe links, you can define the other 
parameters in the Timebase menu. The rest of this discussion 
explains how to set up the Timebase menu for different data 
acquisitions. Figure 3-1 shows a Timebase menu. The num- 
bered list that follows Figure 3-1 explains each field in the 


menu. 


Linked 
Probes IB Format Rate Glitch Threshold 


a Ti EGQIEM 8@nS Yes VAR 45,90 
ECL -1.30 
12 fsync 18S No TTL +1.40 


BE 13 Sync HCMOS +2.5U | 


i 
r 


ee ee 
| Select: @,2 
4> 
w || Change Links: A,D 
Figure 3-1. Timebase menu. This screen shows a 64-channel con- 

figuration. Probes A and B are linked; probes C and D | 
acquire on separate timebases. Probes A, B, and C use 
the clock in the analyzer at rates you define (asynchro- 
nous acquisition), while probe D uses the SUT clock 


(synchronous acquisition). The analyzer doesn't acquire 
glitches for synchronous acquisitions. 
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1 Probe links. Highlighting shows how probes are linked together. 
Linking probes puts them in the same timebase. Press A or D 
(don’t use the cursor) to cycle through probe links. Press MENU, 
then ENTER (to confirm the change in links) to save the new links 
and leave this menu. 


2 Timebase. This field lists each probe group’s timebase. For exam- 
ple, probe A might be in timebase T1, probes B and C linked in 
timebase T2. This field automatically changes when you change 
the probe links. You cannot select this field. 


3 Sampling clock format. You can choose Async or Sync. Synchro- 
nous sampling uses the SUT clock to determine the data sampling 
rate. Asynchronous sampling uses the analyzer’s internal clock, 
which has a sampling rate you can set. To change the clock for- 
mat, move the cursor to this field and press 0 or 2. 


4 Sampling rate. Asynchronous acquisitions can be taken at rates 
between 10 ns and 40 ms. Place the cursor on this field and press 
O or 2 to choose faster or slower rates. Synchronous samling uses 
the clock rate of the SUT. 


5 Glitch capture. The analyzer lets you capture glitches when you 
sample data asynchronously at a rate at or under 25 MHz (40 ns). 
When glitches are turned on, the analyzer acquires data on the 
probe’s lower 8 bits (0-7). To turn glitches on and off, place the 
cursor on the field and press 0 or 2. 


6 Probe threshold. If you’re using a P6444 probe, you can set the 
voltage threshold at which the analyzer recognizes a data high or 
low. You can set HCMOS +2.5V, ECL -1.3V, TTL 1.4 V, ora 
variable threshold from —9.0 to +9.0 V (excluding 0 V). The 
P6443 probe sets the threshold to TTL +1.4 V. 


7 Menu bar. This bar lists the keys to press for menu features. 
6878-35 


Figure 3-1. Timebase menu 


Probe Configuration and Links 


The 1230 can acquire data on 16, 32, 48, or 64 channels, 

depending on how many 16-channel 1230E1 Expander Cards 
you install. You can use one 16-channel acquisition probe for 
each set of 16 input channels the analyzer is configured for. 
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Linking probes lets you set up the probes to acquire in parallel 
so that they use the same timebase (sampling rate and for- 
mat). For example, you can set up two 16-channel probes to. 
acquire data as if they were one 32-channel probe. You can 
do this for up to 4 acquisition probes so that up to 64 channels 
acquire data in parallel. 


You can also link the probes separately so that they acquire 
data in up to 4 timebases. For example, if youre using two 
probes, you can acquire 16 channels of data in one timebase 
at one sampling rate, and 16 channels of data im another 
timebase at a different sampling rate. 


If you’re using one probe (16 channels), the Timebase menu 
shows only the one probe on the screen. There are no probe 
links for a 16-channel (one-probe) configuration. 


Probe links are the highest level of control in a Setup. When 
you change probe links, the analyzer acquires data with a new 
setup. You can no longer acquire or display data with the 
previous setup until you change the probe links back to match 
the previous setup. These things happen when you change 
probe links: 


{. Channel groups are changed (if necessary) so that only 
input channels acquired in the same timebase will be in 
the same channel groups. 


2 Condition words are changed (if necessary) to reflect the 
new channel groups. 


3. Data acquired with different links can’t be displayed until 
you change the 1230 links to match those used to acquire 
the data. 


4. Stored setups that have different links can't be reloaded 
until you change the 1230 links to match those used in the 
stored setups. 
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Changing Probe Links 


To change probe links, follow these steps: 


1. In the Timebase menu, press A or D to cycle through the 
probe links to the configuration you want. Figures 3-2 
through 3-5 show the probe links possible for analyzer 
configurations. 


2. Press MENU to save your change and leave the Timebase 
menu. 


3. Press ENTER to confirm the new probe links when the ana- 
lyzer prompts you with this message: 


OK to change links? 
May change Channel Groups and Conditions 
Press ENTER to Proceed or MENU to Abort 


Once you confirm the probe links, the analyzer creates the 
new probe configuration. If you press MENU, the analyzer ig- 
nores your new links (and all other changes you made since 
the Timebase menu was last stored) and returns the 
Timebase menu to the previous setup. 


If the channel groups change because of the new links, the 
analyzer makes sure that only channels that acquire data in 
the same timebase are in the same channel groups. The ana- 
lyzer also updates the condition words to reflect channel 
group changes. (These changes are explained in more detail 
in the discussions about channel groups and conditions.) The 
timebase field in the Trigger Spec menu bar is changed to the 
default timebase 11: TrigIB:D[T1] 


The following figures show the probe links you can specify for 
a 1230 with 16, 32, 48, and 64 channels. If your analyzer has 
only 16 channels, you have only one acquisition probe and 
there are no probe links. An analyzer with 16 channels always 
uses timebase 11. 
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TIMEBASE 4 


Linked 
Probes YB Fornat Rate Glitch Threshold 


Km fi iuS No TIL +1,49 


Select: @,2 
Change Links: A,D 


6878-36 


Figure 3-2. Probe link for 16 channels. If you have only 16 chan- 
nels, you have the basic analyzer configuration with no 
expander cards installed. With only one 16-channel ac- 
quisition probe, there are no probe links, and the only 
timebase available is T1. 
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Linked Linked 
Probes IB Probes IB 
e Ti A Ti 
ER 72 
6878-37 


Figure 3-3. Probe links for 32 channels. For an analyzer with 32 
channels, you can use up to two timebases with up to 
two links. 


Linked Linked Linked Linked 
Probes IB Probes IB Probes YB Probes IB 


tl KEE f1 
|B ee: 
T2 13 


687 8-38 


Figure 3-4. Probe links for 48 channels. For an analyzer with 48 
channels, you can specify up to three timebases with up 


to four links. 

Linked Linked 
Probes TB TB Probes YTB 
T1 Ti . Fi 

T2 
¢C T2 
1) 

6878-39 

Linked Linked Linked 
Probes TB Probes IB Probes YFB 
Ti a Tl AL | Ti 
|B i £3 
T2 13 
T2 T3 r4 
6878-40 


Figure 3-5. Probe links for 64 channels. For an analyzer with 64 
channels, you can use up to four timebases and six 
links. 
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Acquiring and Displaying Data with Different Links 


You can change the probe links to acquire data with a different 
setup. There are two ways to change links so that a setup 
doesn’t match a previous acquisition’s setup. You can relink 
the available probes, or you can remove one or more of the 
16-channel 1230E1 Expander Cards (which deletes probes 
from the setup). In either case, you cannot display data 
acquired with a previous setup until the current probe links 
match those of the previous setup. This means you must 
relink the probes or reinstall the expander cards and relink 
the probes. 


For example, for a 32-channel analyzer, you can change the 
default setup of probes A and B linked in T1 to a setup in 
which A and B acquire data in the two timebases T1 and T2. 
To display the data acquired when both probes were linked in 
T1, you have to change the probe links back to the setup in 
which the data was originally acquired. This means linking 
probes A and B in T1 at the same sampling rate and format 
they had for the previous acquisition. 


To acquire data with different links, and then display data ac- 
quired with previous links, follow these steps: 


1. Store the current setup in the Storage menu (section 5 
describes the Storage menu). 


Change the probe links and acquire data on the new links. 
Store the new setup in the Storage menu. 


Change the probe links back to the first setup. 


Or gk er oN 


Reload the first setup (from the Storage menu) and dis- 
play the first acquisition. 
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Probe Link Examples 


The next three examples show how changing probe links can 
affect channel groups and conditions. 


Example 1: Fewer to More Links. In this example, the ana- 
lyzer has 32 channels, all linked in timebase T1. The Channel 
Grouping menu shows that you’ve grouped all 32 channels 
together in the group called ADD. The Conditions menu 
shows that a two-byte hexadecimal word represents the input 
channels for the group ADD. Figure 3-6 shows these menus. 


When you change probe links so that each probe acquires 
data separately, the analyzer automatically changes the chan- 
nel groups and conditions to match the links. Figure 3-/ 
shows the menus after you change the probe links so that 
probe B acquires data in a different timebase than probe A. 


The analyzer updates the channel groups so that only input 
channels in the same timebase are in the same channel 
group. The analyzer uses the first channel in the list (the 
leftmost channel) to determine which timebase the input chan- 
nels are using. In this example, since all 32 channels were in 
GPA and probe A’s channels were listed first, the analyzer 
deletes the 16 channels from probe B and puts them in the 
unused list at the bottom of the screen. 
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| J TIMEBASE 
| Linked 
Probes TB Format Rate Glitch Threshold 


Ti EPONM 208 nS) No} OTTL +1.40 
TTL +1.4U 


“Select: G,2 
Change Links: A,D 


MON, MAY 16, 1988 ‘Channel Grouping. 13:33 ia 
Group. Radix Pol TB Channel Definitions — 
GPA HEX + Tl ARAAAARAAAAAAAAABBBEBEBBEBBBB BBE 
11111 19@@G8088061 111118@e0e88000 
5 43218997654321 854321098 76543218 


ial ~ DEFAULT 


GPB HEX 
GPC HEX 
GPD HEX 


| CONDITIONS 


Edit Symbol: ENTER 
Hindow Up : F 
Window Down: C 
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Figure 3-6. One timebase for 32 channels. All 32 channels are 
linked in timebase T1. In the Channel Grouping menu, all 
32 channels are are in group GPA. The conditions menu 
reflects the channel group setup, showing a two-byte 
condition word for group GPA. 
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| TIMEBASE | 
| Linked 
| Probes TB Format Rate Glitch Threshold 


RM Ti Async 2048 nS Wo TTL +1.4V 


BH 12 REM sans Wo TTL +1.40 


Select: @,2 
Change Links: A,D 


WON, MAY 16, 1988 [GDRUESERONGUSEN 13 54 Qj -DEFAULT 
Group Radix Pol TB Channel Definitions : 


GPA HEX + Tl AAAAAAAAAAAAAAAA 


111111. 69@8e88eG8 
3432169876543218 
GPB HEX 
GPC HEX 
GPD HEX 


CONDITIONS 


Edit Symbol: ENTER 
Hindow Up : F 
Window Down: C 


6878-42 


Figure 3-7. Probe link change and affected menus. After the links 
are changed, 16 channels are in timebase 11 and 16 in 
timebase T2. Because probes A and B are no longer in 
the same timebase, probe B’s channels can no longer 
be in the same channel group as probe A’s channels. 
The 1230 deletes probe B’s channels and puts them in 
the unused list at the bottom of the screen. The Condi- 
tions menu shows that the condition word is only 1 byte 
long now. 
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Example 2: More to Fewer Links. In this example, the ana- 
lyzer has 32 channels, 16 (probe A) in timebase T1 and 16 
(probe B) in T2. The Channel Grouping menu shows how the 
channels are grouped, with each group containing only the 
input channels from the probe in each timebase. The Condi- 
tions menu shows four condition words since you’re using 
four channel groups. Figure 3-8 shows these menus. 


When you link probes A and B together, all chann els arein the 
same timebase. The timebase rate is adjusted so that probe 
A’s rate and sampling format is used for the timebase. Since 
all channels are now in the same timebase, you can group 
them together any way you like (Channel Grouping menu). 
Because of this, all previous channel groups are still valid; the 
analyzer makes no changes to the groups. The only change 
the analyzer makes is to the timebase field TB to show that all 
groups are now in timebase 11. Figure 3-9 shows the 
Timebase and Channel Grouping menus after you change the 
probe links. 
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| TIMEBASE 
| Linked 
| Probes IB Format§ Rate Glitch Threshold 


EM 11 EET 2900S No OTTL 41.4 


BB 2 Async 8@ nS No TTL +1.4V 


MON, MAY 16, 1988 [RGIRIESRRGSIT Em 489613:56 § -DEFAULT 
Group Radix Pol IB Channel Definitions : 


Gz) WEX + Ti AARA 
Lili 
5432 


GPB HEX + T2 BBB 
1i1 
343 
GPC HEX + T2 BBBBBBBBBE 
BaB8EGERe" 
9876543218 
GPD HEX + Ti AAAA 


8688 
3218 


Probe UNUSED CHANNELS 
A 1i 16 @9 68 87 66 @5 4 
B le ii 18 


Edit name: ENTER Default Groups: F 
6878-43 


Cursor: 49 4p 


Figure 3-8. Two timebases for 32 channels. Timebase T1 has 16 
channels and timebase T2 has 16 channels. In the Chan- 
nel Grouping menu, probe A and B’s channels can't be 
mixed since the two probes aren’t in the same timebase. 
The conditions reflect the channel groups. 
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| Linked 
| Probes IB Format Rate Glitch Threshold 


y 1 BOI 20a nS No TTL #1.40 


TTL +1. 40 


ean 


WON, MAY 16, 1988 [RARRIIYSRta ir 13:58 & 
Group Radix Pol IB Channe)] Definitions 
Gz) HEX + Ti AAAA 

i1il 

3432 


-DEFAULT 


GPB HEX + Ti BBB 
iii 
043 


GPC HEX + Ti  BBBBBBBBBB 
BEEBEGURRE 


9876543218 
GPD HEX + Ti AAA 
Bese 
3216 
Probe UNUSED CHANNELS 
ie) ii 16 69 68 @7 8 85 84 
B 12 11 18 
Cursor: 4v a Edit name: ENTER Default Groups i} 
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Figure 3-9. Changing to one timebase. After the links are changed, 
all 32 channels are in the same timebase. Since the cur- 
rent channel groups are still valid, the analyzer makes no 
changes to the channels definitions, and changes only 
the timebase fields to show that the probes are in the 
same timebase, T1. The conditions menu also shows no 


changes. 
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Example 3: Relinking with Mixed Groups. In this example, 
the analyzer has 32 channels, all linked in timebase T1. The 
Channel Grouping menu shows that groups ADD and STB 
have mixed probe A and probe B’s input channels. Group INT 
has only channels from group B. Figure 3-10 shows the 
menus for this example. 


When you change probe links, the analyzer looks at the first 
channel in the group to determine the timebase for the group. 
Channels that no longer match the group’s timebase are 
deleted from the group and placed in the unused list at the 
bottom of the screen. 


In this example, since probe B’s channels were listed first, 
group ADD is timebase T2. Probe A’s channels are notin T2, 
so those channels are deleted from the group and placed in 
the unused list. Because group INT has only probe B’s chan- 
nels, that group is also in timebase T2. Group STB has probe 
A’s channels listed first, so STB is now in timebase T1, and 
probe B’s channels are deleted and placed in the unused list. 


Figure 3-11 shows these menus. 
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-TIMEBASE 


f Linked 
Probes YB Format Rate Glitch Threshold 


| Tl RGM 48 nS «No OTL +1. 40 


TTL +1. 4 


— 


MON, MAY 16, 1988 ([RGIRIIESRR oar 14:13 § 


Group Radix Pol IB Channel Definitions 


-DEFAULT 


DD HEX + Tl BBBBBBBB AAAAAAAA 
BBSResEa BEEEEERE 
76543218 76543218 


INT HEX + Ti BB 


ii 
34 
STB HEX + Ti AAA BB 
1108 il 
1698 18 
GPD HEX 
Probe UNUSED CHANNELS 
fi| 15 14 13 12 
B 13 12 69 88 
Cursor:4v «ab Edit name: ENTER Default Groups: F 


CONDITIONS 


Synbol ADD INT STB 


hex hex hex 
ER oe 
iB : MXM Ko XX 
ae : MMMK XY 


Figure 3-10. One timebase with mixed channels. All 32 channels 
are linked in timebase 71, so the input channels from 
the probes can be mixed in the groups. 


Edit Symbol: ENTER 
Window Up : F 
Window Down: C 
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3 TIMEBASE 

| Linked 

| Probes IB Format Rate Glitch Threshold 
A | Ti 46 nS No TIL +1,4V 


BR 2 f&sync 8@ nS No TTL +1,4) 


Select: @,2 


Change Links: A,D 


MON, MAY 16, 1988 [RIT MRa toe 14 16 j - DEFAULT 
Group Radix Pol IB) Channel Definitions 


3) wEX + T2 BBBBBBBB 
geagaaad 
76543210 


STB HEX + Ti AAA 


GPD HEX 


CONDITIONS 


ADD INT STB 
hex hex hex 


| Edit Synbol: ENTER — 
Window Up : F 
Window Down: C 
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Figure 3-11. Invalid channels deleted. After the links are changed, 
Probe A and B’s channels are in different timebases. 
The analyzer looks at the first (leftmost) channel to de- 
termine the timebase for the group. For ADD, probe A’s 
channels are deleted; for STB, probe B’s channels are 
deleted. Since INT has input channels only from one 
probe, the analyzer doesn’t change that group. The 
timebase field lists each group’s current tinvebase. 
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Choosing the Sampling Format 


You can acquire data asynchronously or synchronously. 
Asynchronous sampling uses the internal analyzer clock. Syn- 
chronous sampling uses the SUT clock. Press 0 or 2 while the 


cursor is in the format field to toggle between Sync and Async 
sampling formats. 


Each timebase can have an asynchronous or synchronous 
sampling format: 


e You can have as many synchronous timebases as yOu 
have acquisition probes acquiring data. 


e You can have only two asynchronous timebases. (For 
example, if you have three timebases, two can acquire 


data asynchronously but the third must acquire data syn- 
chronously.) 


« If you have two or more probes linked together and the 
link doesn’t include probe A, the link can only acquire 
data asynchronously. 


Figure 3-12 shows different probe links and formats. 
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Figure 3-12. Probe links and formats. In the first example, T1 can 
be synchronous or asynchronous. However, the link for 
T2 has more than one probe and does not contain 
probe A, so it can only use an asynchronous format. In 
the second example, T1 and T3 are asynchronous. 
Since there are already two timebases acquiring asyn- 
chronously, T2 and T4 must be synchronous. 


3-21 


Setup Menus — 1230 Operator’s 


Setting the Async Sampling Rate 


You can set data acquisition rates for asynchronous acqui- 
sition. (Synchronous acquisition uses the SUT clock rate.) 
Since you can have up to two asynchronous timebases in a 
setup, you can have up to two asynchronous rates. 

Figure 3-12 shows different sampling rates. 


Choosing the Sampling Rate 


You can choose asynchronous rates in the range from 10 ns 
(100 MHz) to 40 ms (25 Hz). To select the rate, place the 
cursor on the field, then press 0 or 2 to cycle through the 
sampling rates faster or slower. 


Choosing a Rate of 10 or 20 ns 


The analyzer asks for confirmation if you change the rate to 10 
or 20 ns. This is because at 20 ns, the analyzer acquires data 
only on the lower eight bits (input channels 7—0) of the probe. 
At 10 ns, the analyzer acquires on the lower four bits (input 
channels 3-0) of the probe. By changing to these rates, you 
may change channel groups and conditions. 


For example, all 16 channels from probe A are in channel 
group GPA. If you change the probe’s sampling rate to 20 ns, 
the analyzer acquires on only the lower 8 bits (channels 
A07-A00). To make the channel groups match the sampling 
rate, the analyzer deletes the upper 8 bits (A15-A00) from the 
group GPA. These channels are shown dimmed in the unused 
list at the bottom of the screen so that you know you can't use 
them in the current setup. The Conditions menu reflects the 
channel groups, so the condition word for GPA is also short- 
ened 8 bits. 


If you change the sampling rate to 10 or 20 ns and then 
press MENU to leave the Timebase menu, the analyzer 
prompts you for confirmation. Press ENTER to confirm 

and MENU to abort a rate change. If you press ENTER, the ana- 
lyzer makes any changes necessary to the channel groups 
and conditions so that the input channel groups are valid for 
the selected sampling rate. If you press MENU to abort the rate 
change, any changes you made to the menu since it was last 
called up are cancelled. 


Figures 3-13 and 3-14 show how rate changes can affect 
channel groups and conditions. 
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Figure 3-13. Timebase rates. When the sampling rate is 40 ns or 
greater, the acquisition probes acquire on all 16 chan- 
nels. The channel groups show that all 16 channels are 
still available for use. The condition words reflect the 
channel groups. 
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Figure 3-14. Rate change and affected menus. If you change 
probe A’s sampling rate from 40 ns to 20 ns, the probe 
acquires on only the lower 8 bits (input channels 7-0). 
The analyzer deletes the upper 8 bits (A15—A08) from 
the channel groups and puts them in the unused list in 
dimmed video (to show that they are now unavailable 
for use). Because group STB had channels only from 
the upper 8 bits (A15—-A12), that group is no longer 
active. Group ADD lost 4 channels also (A11-A08). 
Group DAT didn’t lose any channels because you 
didn’t change the rate of probe B, which was ina differ- 
ent timebase than probe A. The conditions reflect the 
change in channel groups. 
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Glitch Detection 


You can acquire and display glitches at 40 ns and slower 
rates. The analyzer ignores attempts to turn glitch detection 
on for rates of 10 or 20 ns. 


Turning Glitches On 


When you turn glitches on, the acquisition probes acquire 
data on only the lower 8 bits (for example, input channels 
AQ7-A00 for probe A). Follow these steps to turn glitches on 
(or off) in the Timebase menu. 


1. Inthe Timebase menu, move the cursor to the glitch field 
and press 0 or 2 to toggle glitches on or off (yes for on; no 
for off). 


2. Press MENU to save your change and leave the menu. 


3. Press ENTER to confirm your change when the analyzer 
prompts you with this message: 


OK to change Glitch? 
May change Channel Groups and Conditions 
Press ENTER to proceed or MENU to abort 


When you confirm that you want to capture glitches, the ana- 
lyzer checks the channel groups to see if you’re using the 
upper 8 channels of the acquisition probes (15-08) for which 
glitch detection is turned on. If you’re using those channels in 
groups, the analyzer deletes those channels and puts them in 
the unused list at the bottom of the Channel Grouping menu. 
They are dim to show that they are now unavailable. If you 
aren’t using them, the analyzer leaves them in the unused list 
and dims them to show that you can no longer use them in the 
current setup. 


Figures 3-15 and 3-16 show how turning glitch detection on 
can affect channel groups. The Conditions menu, not shown 
in the figures, always reflects the channel groups. 
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Figure 3-15. Channel groups without glitches on. The Timebase 
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menu shows that glitches are not turned on for either 
acquisition probe. Since probe B is in a different 
timebase than probe A, changing probe A’s setup pa- 
rameters won’t affect probe B’s setup parameters. The 
channel groups show the default setup: 16 channels 
from probe A in group GPA; 16 channels from probe B 
in group GPB. The spaces are shown to make the 
screen easy to read for this example. 
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Figure 3-16. Channel groups with glitches on. The Timebase 
menu shows that you turned glitches on for probe A. 
This means that probe A now acquires on only the 
lower 8 bits (input channels AO7—00). The Channel 
groups show that the upper 8 bits (input channels 
A15-A08) have been deleted and put in the unused list 
at the bottom of the screen. You cannot use these 
channels until you turn glitch detection off again in the 
Timebase menu. The spaces in the screen are shown 
to make it easy to read this example. 
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Defining Glitches 


lf you turn glitch detection on, you can incorporate glitches in 
the condition words you define in the Conditions menu. You 
can define glitches when the condition word is in a binary 
radix (this is set in the Channel Grouping menu). Follow these 
steps to define glitches: 


1. Inthe Timebase menu, turn glitch detection on. 


2. In the Channel Grouping menu, make sure the channel 
group for which you want to define glitches has a binary 
input radix. 


3. Inthe Conditions menu, enter glitch definitions in the con- 
dition words as you would enter binary values for input 
channels. The menu bar lists the types of glitches you can 
define. 


Refer to the discussion on conditions, later in this section, for 
more information about defining glitches in the Conditions 
menu. 


Probe Threshold 


The 1230 has two acquisition probe options: P6444 and 
P6443. The P6444 probe lets you choose the logic threshold 
voltage for each probe. The P6443 probe only acquires data at 
TTL logic levels. 


The P6444 probe has DIP switches on the top of the probe so 
you can set the external, qualifier, and clock lines quickly and 
easily. The P6443 probe does not use DIP switches. Instead, 
you set up the external, qualifier, and clock lines for the P6443 
probe by the way you connect those lines to your SUT. Ap- 
pendix C, Installation and Setup, explains how to set up the 
external, qualifier, and clock lines for the acquisition probes. 
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Using Different Thresholds for Probes 


With the P6444, even if probes are linked in the samme 
timebase, you can set each probe’s threshold differ ently. For 
example, if you have probes A and B linked in timebase 11, 
probe A could trigger on a threshold of ECL — 1.3 V and probe 
B could trigger on a variable threshold of + 7.6 V. For the 
P6444 probe, you can choose these threshold voltages: 


TTL +1.4V 

HCMOS +2.5V 

ECL -1.3V 

VAR. —9.0 to +9.0 V (excluding 0 V) 


Selecting a Threshold Voltage 


To select the threshold voltage, move the cursor to the thresh- 
old field and press 0 or 2 to cycle through the voltage options. 
To set a variable threshold voltage, follow these steps: 


1. In the threshold field, press 0 or 2 to cycle through the 
voltage options until you choose VAR for variable. 


2. Move the cursor to the polarity field and use 0 and 2 to 
toggle the voltage polarity from positive to negative. 


3. Move the cursor to the first digit of the voltage level and 
use 0 and 2 to cycle through the digits 0-9. When you're 
done, do the same with the second digit of the voltage 
level. 


4. Press ENTER to save your changes 


Figure 3-17 shows different threshold voltages for acquisition 
probes. 
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Figure 3-17. Threshold voltages for acquisition probes. Probes A 
and B are linked in timebase T1, but probe B can still 
use a threshold voltage different from probe A. Probes 
C and D also use different thresholds for triggering. 
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Sample Timebase Menus 


The next five figures show sample Timebase menus and some 
corresponding channel groups. The Timebase menus show 
various probe links, timebases, and clocking formats. 


es TIMI CAS: pee 
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Probes TB Format Rate Glitch [hreshold 


| (OB 73 GE 8h ns No TTL +h GU 
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Figure 3-18. One probe, one timebase. 
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Figure 3-19. Two probes, two timbases. This figure shows two 
timbases, one for each probe. Because T2 acquires at 
a rate of 20 ns, the corresponding channel group has 
only eights bits. Channels B15 through B8 are dimmed 
in the unused channels list to show that they are un- 
available at the current acquisition rate. 
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Figure 3-20. Three probes, two timebases. Probe A acquires syn- 
chronously in T1, and probes B and C acquire data 
asynchronously in T2. Because probe B and C are 
linked without probe A, T2 must be asychronous. 
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Figure 3-21. Four probes, one timebase. All four probes are linked 
so that all 64 channels acquire data synchronously. 
Even though all four probes are linked, each probe can 
have a different voltage threshold. In this example, the 
Channel Grouping menu shows the highest eight bits of 
each probe in group A. (You can have a maximum of 32 
channels in one group) 
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Figure 3-22. Four probes, four timebases. In this example, each 
probe uses a separate timebase so that each probe 
acquires data separately from the other probes. Since 
you don’t specify any linkages, you can set any of the 
timebases to be synchronous or asynchronous. How- 
ever, you can specify only two different asynchronous 
rates. In this example, T1 and T2 are synchronous. 
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CHANNEL GROUPING MENU 


The Channel Grouping menu lets you organize input channels 
into groups. This lets you acquire and display data in a format 
that makes sense for your application. While the analyzer ac- 
quires data on all channels, you can choose to ignore chan- 
nels that you don’t need. For example, if you need only 8 
channels but have 16 connected to your SUT, you could make 
a channel group consisting of only those 8 channels on which 
you want to acquire data. 


This discussion is divided into these topics: 


e Changing group names 

e Selecting radixes for condition definitions 
e Choosing the input polarity 

e Grouping channels 

e The unused channels list 


You can specify up to six channel groups. The default names 
for the groups are GPA, GPB, ..., GPE. Each group can in- 
clude up to 32 active channels. Only channels in the same 
timebase can be in the grouped together. 


Four channel groups are displayed on the screen at once. 
Use A and Y to scroll through the visible groups and scroll 
the other groups onto the screen. 


The analyzer always displays the unused channels list at the 
bottom of this menu. Channels that are dimmed are unavail- 
able because of your sampling rate or glitch selection in the 
Timebase menu. Channels that are normal video are available 
but not currently assigned to a group. 


Figure 3-23 shows the default Channel Grouping menu. 
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Figure 3-23. Channel Grouping menu. All available channels are 


assigned to timebase T1. Each probe’s 16 channels are 
assigned to a different channel group: GPA for probe A, 
GPB for probe B, and so on. The default display radix 


for each channel group is hexadecimal. 


1 Menu header. This line gives the menu name, the current date, 


the current time, and the current setup name. 


2 Asterisk. If you made changes to the setup since you last storedit 


in the analyzer, the analyzer puts an asterisk before the setup 
name. 


3 Group name. The group name can be up to three characters | ong. 
Change a channel group name by moving the cursor to the name 


and pressing ENTER. You can then enter hexadecimal characters 


directly from the keypad and use A and VY for other characters 
and symbols. Press ENTER again when you have finish ed making 


changes to save the new group name. 


4 Radix field. This field sets the input radix. The radix listed for the 
channel group defines the radix used in the Conditions menu to 


display (and define) the condition words for triggering. You can 


specify hexadecimal, octal, and binary radixes. Use the binary ra- 


dix if you want to define glitches for conditions. Press 0 or 2 to 
cycle through the radixes. 


5 Polarity field. You can choose positive true or negative true polar- 


ity. Press 0 or 2 to toggle polarity positive or negative . 
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6 Timebase field. This field shows which timebase the probe's 
channels are in. Probe channels must be in the same timebase to 
be in the same channel group. When you put the first channel in a 
blank group, the analyzer automatically updates this field to reflect 
the channel’s timebase. You can then add only channels also in 
that timebase. You cannot change this field. 


7 Channel groups. This field lists the channels from each probe that 
are in this channel group. You can add, delete, and overwrite 
channels. To insert a channel, move the cursor to the space in 
which you want to insert a channel, press 1, and then enter the 
channel number (for example, AO7). Press E to enter the next (sub- 
sequent) channel if available. Press 0 to delete a channel. Enter a 
complete channel number directly to replace an existing channel. 
Press DONT CARE to abort a change you’re currently making. 


8 Unused channel list. Channels you delete from channel groups 
are displayed here. If a channel is dimmed, it is unavailable be- 
cause of the sampling rate or glitch selection. 


9 Menu bars. Menu bars tell you what keys to press to use menu 
features. Menu bars for editing group names or changing channel 
groups appear when the cursor is on those fields. 


6878-58 


Figure 3-23. Channel Grouping menu 


Changing Group Names 


Channel group names can be up to three characters long. 
Default names are GPA, GPB, ..., GPE, but you can change 
a group name to any three-character string you want. Fol- 
low these steps to edit a group name: 


1. Move the cursor to the group name and press ENTER. The 
cursor now highlights the first character of the name. (You 
can use < and & to move from one character to the 
next.) 


2. Enter hexadecimal characters directly from the keypad, 
use A and WY tocycle through other characters and sym- 
bols, and press DONT CARE to enter a blank space. As 
soon as you enter a character, the cursor automatically \ 
moves to the next digit. If you enter the third character, the 
cursor leaves the edit mode and moves on to the next 
menu field (radix). 
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3. If you didn’t change the third character so that the cursor 
automatically leaves the edit mode and moves on to the 
next field, press ENTER to leave edit mode and save your 
new name. You can also leave edit mode by using the 
cursor keys to scroll to another field. 


Changing channel group names affects the Conditions, State, 
and Timing menus. Condition-word group names and state- 
table display group names reflect any changes you make in 
the Channel Grouping menu. In the timing diagram, the chan- 
nel group name affects the trace names and any reordering of 
traces you’ve done since you last changed the group name. 


In the timing diagram, the group name is reflected in trace 
names that haven’t been manually defined. For example, Fig- 
ure 3-24 shows a group of 8 traces with 4 traces named by 
default after the channel group DAT, and 4 traces manually 
renamed to reflect SUT lines. If you change the channel group 
name from DAT to ADD, the 4 traces named by default after 
the channel group now reflect the new group name. The 
names of the 4 traces manually renamed do not change (see 
Figure 3-25). 


A change in the channel group name also affects the order of 
the traces. If you reordering the traces in the timing diagram 
so that they no longer reflect the order of channels in the 
Channel Grouping menu, changing the channel group name 
automatically changes the order of the traces back to that 
shown in the Channel Grouping menu. Figure 3-24 shows the 
change from the group name DAT to ADD. Figure 3-25 shows 
that the traces you reordered are now changed back to reflect 
the Channel Grouping menu. 
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Figure 3-24. Change the channel group name. When you change 
the channel group name, the change affects other 
menus. In the timing diagram, this change affects nol 
only the trace names you haven’t manually defined, but 
also the order of traces you’ve moved around. 
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Figure 3-25. Traces are renamed and reordered. The change to 
the channel group name is reflected in the trace names 
you haven't manually defined. Traces you’ ve manually 
renamed are not changed. However, the order of the 
traces in the timing diagram is also changed back to 
reflect the order of channels in the Channel Grouping 


menu. The highlighting on the trace names shows how 
the order was changed. 


Cursor:4w Edit Labelik 
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Selecting Radixes 


The radix field sets the input radix for word definitions in the 
Conditions menu. You can set this field to hexadecimal (de- 
fault), binary, or octal. If you set a group’s radix to binary, you 
can then specify glitches as trigger events for that channel 
group in the Conditions menu. 


To change the radix, move the cursor to this field and press 0 
or 2 to cycle through the three selections. Figure 3-26 shows 
how radixes in channel groups affect conditions. 
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Figure 3-26. Channel group radixes. Channel groups in different 
timebases can have different polarities. Regardless of 
timebases, each channel group can have different input 
radixes. The Conditions menu reflects channel group 
radixes. Because the cursor in the Conditions menu is 
on a word with a binary radix, you can include glitches 
in the condition definition (if glitches are turned on in 
the Timebase menu). 
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Choosing the Input Polarity 


This field lets you choose positive true or negative true polarity 
for each channel group. This lets you define whether you want 
the channels to recognize a rising or falling signal as True. 


Inthe state table, when polarity is positive, a logic low is False 
and a logic high is True. Conversely, when polarity is negative, 
a logic low is True and a logic high is False. The input polarity 
does not affect the timing diagram or condition words. How- 
ever, the binary readout along the right side of the timing 
traces always matches the state table. 


Figure 3-26 shows channel groups with different polarities. 


Grouping Channels 


The analyzer lets you add, delete, and change the channels 
assigned to channel groups. When you move to the channel 
group field, the cursor highlights the channel you can change. 
You can then use the cursor keys to move around in the fields 
and groups. 


Grouping channels lets you do three things: 


e Specify the input channels on which you want to see 
acquired data. 


e Display acquired data in groups of specific channels in 
state table format. 


e Define trigger conditions in different radixes. 


You can group channels together with three restrictions (listed 
after Figure 3-27). If you try to use a channel that is invalid for 
that group or setup, the analyzer displays one of the mes- 
sages shown in figure 3-27. If this happens, press DONT CARE 
to abort the change you tried to make. You can then enter the 
name of a valid channel. 
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Figure 3-27. Invalid channel grouping. If you try to use a channel 
that is unavailable, the analyzer displays an error mes- 
sage. Press DONT CARE to abort your change and then 
enter a valid channel for the group. 


The error messages mean: 


1. The channel is already being used. In this case, you must 
delete the channel from the group it’s being used in be- 
fore you can add it to another group. 


2. The channel is not in the same timebase as other chan- 
nels in the group. Only channels in the same timebase 
(sampling rate and format) can be grouped together. Fig- 
ure 3-29 shows this. 


3. The channel is not available because of the sampling rate 
or glitch selection. For example, if you’re acquiring data at 
20 ns, the acquisition probe acquires on only the lower 8 
bits (input channels 07-00). In this case you can’t add 
channel 15 to any group, because the acquisition probe 
won't acquire on that channel. Ata sampling rate of 10 ns, 
an acquisition probe acquires on only the lower 4 bits 
(input channels 03-00). When glitch capture is turned on, 
the probe acquires on only the lower 8 bits (input chan- 
nels 07-00). 
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As soon as the cursor is in the channel definition field, you can 
enter a channel name directly from the keypad. You can also 
use these keys to insert, add, delete, and change Channels in 
the groups. 


Insert a channel between two others 

Delete a channel 

Add the next consecutive channel if available 
xX Abort a change 


mm oO — 


Figures 3-28 and 3-29 show different channel groups. 
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Figure 3-28. One probe with channel groups. In this example, 
probe A’s channels are split into different groups. Be- 
cause all channels belong to probe A, all channel 
groups are in T1, the timebase for probe A. 
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Figure 3-29, Three probes with channel groups. In this example, 
probes A and B are in T1 and probe C is in T2. Because 
of this, the channels from probes A and B can be 
mixed, but probe C’s channels cannot be mixed ina 
group with the other probes’ channels. 


The next three discussions show you in detail how to add and 
delete channels, and how to reset the channel groups to the 
default settings. 
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Adding Channels 


You can add input channels to groups if the new channels are 
in the same timebase as the other channels in the group. You 
can add channels in any order you want: one at a time, ina 
series of decending numbers, and between other channels. 

These steps tell you how to add channels to groups: 


1. Move the cursor to the channel group to which you want 
to assign channels. 


2. Enter the full name of the channel you want to add, for 
example, AO3 (not A3). The cursor automatically moves 
from one digit to the next. If you make a mistake, press 
DON'T CARE to abort the change, then try again. 


3. To adda channel between two others, press 1 to insert, 
and then enter the full name of the channel you want to 
add. If you press 1 and move the cursor, the 1230 leaves a 
space at that location. The space will disappear the next 
time you call up the Channel Grouping menu. 


4. To add the next consecutive channel (if available) auto- 
matically, press E. For example, if you added A15, then 
pressed E, the analyzer adds A14 (if available) to the chan- 
nel group. 


lf you add spaces to a channel group, they will remain until 
you exit and call up the Channel Grouping menu again. When 
the channel group reappears, the analyzer automatically takes 
out extra spaces. However, the analyzer leaves the channels 
in the order you specify. For example, if you specify 

BO7 — BOO, then AO3, and then B15—B08, the analyzer leaves 
the channels in that order in the group. 
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Deleting Channels 


You can delete channels to keep their data from being dis- 
played. The analyzer still acquires data on those channels, 
however, the data is not shown in the state table or timing 
diagram after the acquisition. Follow these steps to delete 

channels from channel groups: 


1. Move the cursor to the channel you want to delete, for 
example, A15. 


2. Press 0 to delete the unwanted channel from the group. 
The 1230 puts this channel in the unused list at the bot- 
tom of the screen. For example, A15 should now be listed 
in the unused channel list. Figures earlier in this section 
show unused channels lists. 


When you delete a channel from a group, the condition words 
defined for that group also drop the channel. For example, if a 
16-channel group (A15—-A00) had a condition word FFFF and 
you dropped A15 from the group, the new condition word 
would be 7FFF. If you add the channel back to the group, the 
channel is added to the condition word as an X (don’t care) 
value. For example, if you add A15 back to the grou p, the new 
condition word is XFFF because the analyzer doesn't know 
what value you want for the new channel. 


Resetting Groups to the Defaults 


The analyzer lets you return to the default channei groups at 
any time by pressing F in the Channel Grouping menu. The 
default setting is all the channels from each available probe 
assigned in descending order to a single group. For example, 
if the analyzer has 32 channels, 16 channels (A15— AOO) are 
in group GPA and 16 channels (B15— BOO) are in group GPB. 


When you press F to reset the groups to the defaults, the 
analyzer asks for confirmation with this message: 


OK to set channel grouping to default? 
Press ENTER to proceed or MENU to abort 


If you press ENTER, the analyzer resets the channel Groups to 
the defaults. Pressing MENU aborts the change and leaves you 
with the previous channel assignments. 
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Changes Affecting Other Menus 


Changing channel groups affects the Conditions, State, and 
Timing menus. In the Conditions and State menus, the condi- 
tion words and state-table displays always show the input 
channels in the order they are listed in the Channel Group- 
ing menu. 


For the Timing menu, when you add, delete, or reorder chan- 
nels in channel groups, the timing diagram autormatically 
changes to show the timing traces in the same order you list 
them in the Channel Grouping menu. If you reordering the 
traces in the timing diagram so that they no longer reflect the 
order of channels in the Channel Grouping menu, changing 
the channel definitions automatically changes the order ofthe 
traces back to that shown in the Channel Grouping menu. 


For example, Figures 3-30, 3-31, and 3-32 show how a 
change in channel definitions affects the order of the timing 
traces in the timing diagram. 
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Figure 3-30. Change the order of traces. The channel group shows 
the default order of the timing traces. In the timing dia- 
gram, the traces are manually changed around to show 
data in a specific order. 
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Figure 3-31. Change the channel definitions. The channels are 
now displayed in this order: BO8—B15. The timing 
traces reflect this new order of input channels. 
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Figure 3-32. Traces are automatically reordered. The change to 
the channel definitions is reflected in the order of the 
traces in the timing diagram. The 8 traces are now dis- 
played 00-07. You can still reorder traces in the timing 
diagram. However, each time you change the channel 
definitions, the analyzer updates the timing diagram to 
match the Channel Grouping menu. 
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Changes Caused by the Timebase Menu 


Channel groups reflect changes in probe links, sampling 
rates, and glitch capture. When you change these Timebase 
menu features, the analyzer looks at each channel group to 
determine which channels are still valid for the grouping. For 
sampling rates and glitch capture, the analyzer drops invalid 
channels and places them in the unused list at the bottom of 
the screen. 


When probe links change, the analyzer looks at the first chan- 
nel in each channel group to determine the new timebase for 
that group. Channels that are in the new timebase remain in 
the group in the order you listed them. Channels that are no 
longer in that timebase are deleted and placed in the unused 
list at the bottom of the screen. You can then add the avail- 
able, unused input channels to groups that have the same 
timebase. The discussion on the Timebase menu, earlier in 
this section, explains this in detail. 


The Unused Channel List 


The unused channel list displays any channels not currently in 
the menu’s channel groups. Channels may be in the unused 
list because you deleted them, in which case they are avail- 
able for use in other groups, or because the timebase rate or 
glitch selection makes the input channel unavailable. 


lf a channel is unavailable because of the rate or glitch selec- 
tion, the analyzer dims that channel in the list. You cannot 
assign unavailable channels to channel groups. No matter 
what changes you make in other menus, the analyzer doesn't 
automatically add any channel back to a group once it’s been 
deleted and placed in the unused list. Figures earlier in this 
section show unused channels lists at the bottom of Channel 
Grouping menus. 
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TRIGGER SPECIFICATION MENU 


The Trigger Spec menu lets you define trigger staternents and 
choose the trigger timebase used for acquiring data. This dis- 
cussion covers these topics: 


e Choosing the trigger timebase 
e Using trigger statements 


Figure 3-33 shows a Trigger Spec menu. 


FRI, MAY 27, 1988 13:@5 -DEFAULT 
Level Condition Count fiction Dest 
1 IF Te }*( e001) THEN {C TRIG 1] &C€ FILL J 
2 
3 
4 
3 


ITION: 
GPA GPB GPC 


Symbol hex hex hex 
fi MMMM KUM KKK | 
Cursor:4wap Select:8,2 Instruction: ENTER Advanced: 1 


Figure 3-33. Trigger Spec menu. The viewport at the bottom of the 
screen briefly describes the field highlighted by the 
cursor. In this figure, the cursor highlights the condi- 
tions field, so the viewport shows the condition’s word 
value. 


4 Menu header. This field lists the menu name, current date and 
time, and the current setup name. 


2 Asterisk. If you made changes to the setup since you stored it, the 
analyzer displays an asterisk before the setup name. 


3 Statement header line. This line lists a one-word header for each 
field: level, condition, count, action, and destination. 
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Level number. The Trigger Spec menu provides 14 trigger levels. 
Add a statement to a blank level by moving the cursor to a blank 
level and pressing ENTER. If you’re in advanced trigger mode (press 
1 to toggle between modes), press ENTER to cycle through the 
available statements 


Condition. Use this field to specify the condition you want the 
analyzer to recognize. Press 0 or 2 to cycle through available con- 


ditions. When you're on this field, the viewport displays the current 
condition’s word value. 


Count. This field lists the number of times the condition must go 
through the transition from False to True in order for the action to 


be taken. You can select a count number in the range from 1 to 
4096. 


Action. Use this field to tell the analyzer to trigger, turn data stor- 
age on or off, or do nothing. You can select TRIG, TRIG O, 

TRGOUT, STR ON, STROFF, or NOP. The viewport explains each 
action. When you move the cursor to the action field, the viewport 


describes the currently selected action. Press 0 or 2 to cycle 
through the actions. 


Destination. Use this field to tell the analyzer to fill memory, Con- 
tinue reading through the statement levels, or go to a specific level 
and continue from there. You can choose FILL, CONTIN, or 
GOTO# (where # is a number from 1-14). The viewport discus- 
sion explains each destination. When you move the cursor to the 
destination field, the viewport describes the currently selected 
destination. Press 0 or 2 to cycle through available destinations. 


Viewport. The viewport gives you a description of the field the 
cursor is currently on. You can turn the viewport off and on by 
pressing DON'T CARE, 


10 Trigger timebase. If you’re using more than one timebase, the 


main menu bar lists the trigger timebase field (TrigTB). You can 
press D to change the trigger timebase from one timebase to 
another. The brackets surround the current timebase. Regard- 
less of what probe is in the trigger timebase, the analyzer auto- 


matically cross-triggers all other installed probes to acquire when 
the trigger occurs. 


Menu bars. These bars give you brief instructions about com- 
mand keys and menu fields. 


Figure 3-33. Trigger Spec menu. 
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Choosing the Trigger Timebase 


The analyzer looks for the trigger condition on the timebase 
you specify, then automatically cross-triggers the other 
probes (in the other timebases) when the trigger condition is 
found. You specify the trigger timebase with a field in the 
menu bar at the bottom of the Trigger Spec menu: TrigIB: D[11]. 
To select a different timebase on which to trigger, press D. The 
brackets enclose the new timebase. 


lf you’re using only 16 channels, you only have one acqui- 
sition probe, so you only have one timebase to acquire data 
in. In this case, the menu bar doesn’t display the trigger 
timebase field, and the D key is disabled. 


When you select a timebase in which to look for the trigger 
event, the viewport at the bottom of the screen shows the valid 
condition word for that timebase. For example, Figure 3-34 
shows a viewport with two channel groups for the defined 
condition word, one in each timebase. The condition word for 
the channel group in the trigger timebase is displayed in nor- 
mal video. The condition word for the channel group in the 
other timebase is dimmed in the display. This shows you the 
specific value on which the analyzer triggers. 


3-57 


Setup Menus — 1230 Operator's 


THU, MAY 26, 1988 [ROT 15:86 g 6888 
Group Radix Pol TB Channel Definitions ee ee 


ADD HEX + Tl AAAAAAAAAAAAAAAA 


111111 eee8G88008 
3432189876543218 
DAT HEX + T2 BBBBBBBBBBBBBBEB 
111111 ea8e888888 
5432189876543216 
STB BIN 
INT BIN 


C 15 14 13 12 11 1@ @9 G8 @? G6 BS B4 B3 B2 G1 BB 
D: 15 14 13 12 11 1@ 69 @8 @? G6 BS G4 83 G2 Gi BE 
Cursor:4v «> Edit name: ENTER | Default Groups: F 


THU, MAY 26, 1988 i5 @? 3 6800 
Condition Count Action” Dest | 


1 IF BUY UMMMP (G01) THEN { TRIG 1 & C FILL J 


ene eres eaesrnneesnnesenessessenes essen | 


| CONDITION: 

ADD DAT 
Symbo] hex hex 
RD/WR =: 21C5 BOTT | 


Cur: 4vab $el1:8,2 Instr: ENTER TrigIB: DIT1] Advanced: 1 
6878-69 
Figure 3-34. Conditions reflecting the trigger timebase. The 
Channel Grouping menu shows that there are two 
timebases and two channel groups. The Trigger Spec 
menu shows that timebase T1 is the trigger timebase. 
When the cursor is on the trigger condition field, the 
viewport shows the trigger condition word values: 21C5 
and OOFF. Since group ADD is in timebase 11, the ana- 
lyzer triggers when it acquires the value 21C5. 
Timebase T2 (acquisition probe B) is automatically 
cross-triggered when the value 21C5 occurs in T1. 
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Using Trigger Statements 


You can use up to 14 statements to specify when and how to 
trigger and store data. Each trigger statement has four parts: 


1. A data condition or event for the analyzer to recognize 
2. The number of times the event must occur 
3. An action to be performed when the event is recognized 


4. A destination that tells the analyzer what to do after it fin- 
ishes the action 


Read each statement like this: If the [condition] occurs [count] 
times, then perform the [action] and go to the [destination]. 


In the basic triggering mode, if-then statements define your 
trigger specifications. In advanced triggering mode, you can 
use more complex, if-then-else statements to define the way 
the analyzer triggers: 


if-then 
if-then-else-if-then 
if-then-else 
if-then-else-store-only 


To toggle between triggering modes, press 1. The menu bar 
at the bottom of the screen tells you which mode you will 
toggle to if you press 1. Figures 3-35 through 3-38 show the 
four types of triggering statements. 
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Figure 3-35. If-Then statement. In this example, the condition SUB 
A is the beginning location of a subroutine. Read the 
statement like this: If subroutine A occurs 10 times, trig- 
ger and fill memory. 
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Figure 3-36. !f-Then-Else-If-Then statement. One condition is the 
beginning of subroutine SUB A and the other condition 
is the beginning of subroutine SUB B. You want to 
make sure SUB A occurs at least ten times before SUB 
B. Read this statement like this: If subroutine SUB A 
occurs ten times, send a trigger-out signal to the back 
panel connector and fill memory. Otherwise, if SUB B 
occurs instead, turn data storage on and fill memory. 


TUE, JUL i2, 1988 @9 46 (5 -DEFAULT 
Condition Count Action Dest 


1 IF (EWE 9901] THEN [ TRIG ] & [ FILL ] 
ELSE [ NOP 1] & [GOTO 1] 
2 
3 


Figure 3-37. If-Then-Else statement. In this example, if the subrou- 
tine SUB A doesn't occur, you want the 1230 to take the 
acquisition over again. Read the statement like this: If 
subroutine SUB A occurs, trigger and fill memory. Oth- 
erwise, do nothing and begin again. 
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Figure 3-38. If-Then-Else-Store-Only statement. In this example, 
the condition SUBEND2 is the end of a subroutine. the 
second condition, NMI, is a non-maskable interrupt. 
Read the statement like this: If SUBEND2 occurs 68 
times, trigger and fill memory. Otherwise, Store only 
data values that match condition NMI. 


Entering Trigger Statements 


The Trigger Spec menu has up to 14 levels you can use to 
control the trigger. To enter a trigger statement at a blank 
level, move the cursor to a blank level and press ENTER. 


In basic trigger mode, pressing ENTER toggles between an if- 
then statement and a blank level. In advanced trigger mode, 
pressing ENTER cycles through the four available statements for 
advanced triggering along with a blank level. 


Make sure the cursor is not on the count field when you try to 
cycle through trigger statements. Pressing ENTER while on the 
count field puts you in an edit mode for the count field. If this 
happens, press ENTER to leave the count field’s edit mode, 
move the cursor to some other field, and press ENTER again to 
cycle through statements. 
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Deleting Trigger Statements 


You can delete levels between two existing levels. To delete a 
trigger statement, move the cursor to the statement and press 
ENTER until you cycle through the available statements to a 
blank line. 


lf you want to jump a blank level to the next one, you should 
use a goto instruction in the destination field of the first level's 
statement. If you don’t use a goto, the analyzer continues to 
the new blank level. Since the level is blank, the analyzer as- 
sumes you meant to trigger and fill memory, which it will do for 
you, until either memory is full or you press STOP. 


Choosing the Trigger Condition 


You define conditions in the Conditions menu. The Trigger 
Spec menu lets you specify which of the conditions you want 
the analyzer to look for on each trigger level. Press 0 (or 2) 
when on the Condition field to cycle through the available con- 
ditions in this order: 


1. 24 conditions from the Conditions menu and the NOTs of 
each condition. The default settings are A, NOT A, B, NOT 
B, C, NOT C, and so on. You can define and rename 
these conditions. For example, A might be SUB1 END, B 
might be RESET, and so on. 


NOTE 


lf a condition ts all don’t cares and you use the 
negated condition, the analyzer will never find the 
condition because it will never occur. For example, 
if A is defined as all don't cares and you tell the 
analyzer to trigger if NOT A occurs, the analyer will 
never trigger and you will have to manually halt the 
acquisiton by pressing STOP. 


2. External. The signal received from the EXT inputs on the 
acquisition probe. These inputs are edge sensitive, rather 
than level sensitive as are the other inputs. Use these 
inputs to look for a specific transition on a single line. You 
cannot negate this condition. 
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3. Trigin. The signal received from the trigger input on the 
analyzer’s rear panel. You cannot negate this condition. 


4. Clock. Clock pulses. Use this selection to count clock cy- 
cles when you are looking for a condition to occur a spe- 
cific number of cycles after another condition. If you 
selected Async as the clocking format in the Timebase 
menu, the clock pulses are those from the analyzer’s in- 
ternal acquisition clock. If you selected Sync, the clock 
pulses are signals acquired from the SUT through the CLK 
inputs on the acquisition probe. You cannot negate this 
condition. 


When you move the cursor to the conditions field, the analyzer 
displays a viewport at the bottom of the screen. The viewport 
shows the value of the condition from the conditions menu. 
For External, Trigin, or Clock, the viewport contains descrip- 
tive messages about those conditions. 


Entering a Count Value 


This field lists the number of times the condition must go 
through a transition from False to True in order for the action 
to be taken. Follow these steps to edit the Count field: 


1. Move the cursor to the Count field and press ENTER to edit 
the field. 


2. Enter acount in the range 0001-4096 directly from the 
keypad. If you try to enter a count larger than 4096, the 
analyzer defaults to 4096. The cursor automatically moves 
to the next digit, but you can also use < and ® to move it 
to different digits. 


3. Press ENTER to quit edit mode. You can also move the 
cursor on to the next field (action) to leave edit mode. 


When the count field uses a condition with a specific data 
value, the analyzer counts False-to-True transitions before tak- 
ing an action. When the condition is all don’t cares, the ana- 
lyzer counts clock cycles. For example, if A= XXXxX, the 
following two trigger statements are the same. 


If [A ] * [0001] Then [Trig] & [Fill] 
If [Clock] * [0001] Then [Trig] & [Fill] 


Figure 3-39 shows an example of counted transitions. 
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If [A ] * [0002] Then [TRIG] * [FILL] where A=1 (high) 
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Figure 3-39. Counting Transitions. In case 1, the analyzer wiil trig- 
ger at the mark (T1) because A has gone through two 
transitions from False to True. In case 2, the analyzer 
will trigger at the later mark (T2) after A has gone 
through two transitions of False to True. In case 2, the 
analyzer does not trigger on a two-cycle-wide pulse be- 
cause A has not gone through two transitions in that 
period. 


Selecting an Action 


The action field allows you to select an action for the analyzer 
to perform when the trigger condition is recognized. You can 
select these actions: 
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Table 3-2 
Trigger Spec Actions 


Action | - 


: Description 


Trigger and start storing post: trigger data. TRIG | 
| triggers all channels on all timebases. 


Trigger and send a trigger-out signal to the 
_back-panel connector. 


TRIG O 


Don't trigger, but send a signal to the trigger- 
out connector on the back panel when the trig- 
_ger condition is recognized. 


-TRIGOUT 


STRON 
STROFF 


Start storing data in ‘memory. 


Stop storing data. Use STR ON, TRIG. or 
| TRIG O to start storing data again. 


NOP 


| No action; do nothing. 


Choosing a Destination 


The destination tells the analyzer what to do after it executes 
the trigger statement it’s currently working on. YOu can use 
these destinations: 


Table 3-3 
Trigger Spec Destinations 


| Destination 
FILL 


Description 


Fill the rest of Seasan memory. Use FILL 
with TRIG or TRIG 0. Once acquisition mem- 
ory is filled, the analyzer halts. 


CONTIN Continue to the next trigger level. f you tell 
the analyzer to continue to a level that has 
no instruction, the analyzer will fill acquisition 
memory until either you press STOP or mem- 
ory gets full. 


GOTO# Go to the indicated trigger level. It you tell 
the analyzer to goto a level that has no in- 
struction, the analyzer will fill memory and 
halt. 
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Using the Viewport 


The viewport at the bottom of the screen lists a description of 
the field the cursor currently highlights. For example, if the 
cursor highlights the conditions field, the viewport lists the 
word definitions for that condition. Figures 3-33 and 3-34, 
earlier in this section, show viewports. 


CONDITIONS MENU 


The Conditions menu lets you define up to 24 conditions 
(A—-X) so that you can: 


e Trigger on specific values 
e Search for specific events in the state table 


e Use comparison masks when you compare memories 
(see Run Control menu later in this section). 


Figure 3-40 shows a Conditions menu and explains the 
menu’s fields. The discussion that follows Figure 3-40 covers 
these topics: 


e Dispiaying condition words 

e Editing condition names 

e Specifying glitches 

e Changing radixes for glitches 


CONDITIONS — 


GPA GPB GPC 
hex hex hex 


+ MXM XMKK KKK 
+ XM KKK KKK 
+ RXR KKK KKK 


Edit Symbol: ENTER 
Window Up : F 
Window Down: C€ 


| 


Figure 3-40. Conditions menu. The default Conditions menu shows 
three conditions. Default conditions are A—X. Default 
word definitions are all don’t cares. Use F and C to 
expand or shrink the conditions window. The radix for 
condition words is set in the Channel Grouping menu. 
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4 Channel group names. The header column displays the names 
of the groups listed in the Channel Grouping menu. Names are 
displayed from left to right as they were defined in the Channel 
Grouping menu from top to bottom. 


2 Radix. This field shows the radixes selected in the Channel 
Grouping menu. You can’t select this field, but when you change 
channel group radixes, the Conditions menu radixes are automati- 
cally updated. Changes to display radixes in the State menu don't 


atfect the Conditions menu because those changes are for state 
table display only. 


3 Condition names. This field lists the 24 conditions you Can define. 
The default names are A-X. Press ENTER while the cursor is on the 
symbol name to edit the condition name. You can renanne a condi- 
tion to any eight-character name you want, but you sh ould avoid 
naming two conditions the same thing. You cannot rename a con- 
dition to all blanks spaces. 


4 Condition words. This field shows the condition word value. The 
default word definitions are all don’t cares. When the cursor isina 
condition word definition, you can edit the definition directly from 
the keypad with values corresponding to the current group radix. 
For example, for a binary radix, you can enter 0, 1, X (don’t care), 

and glitch symbols in the condition definition. 


Figure 3-40. Conditions menu. 


Displaying Condition Words 


The default conditions window shows three conditions: A, Bi, 
and C. You can resize the window with the C and F keys to 

show one to eight conditions. You can also use the A and ¥ 
keys to scroll other conditions through the conditions window. 


You can display all six channel-group condition words on the 
screen if each channel group has at least one channel in it. 
However, displaying condition words in binary radix takes up 
a lot of room. If the displayed groups can't all fit because of the 
selected radixes, you cannot scroll more information onto the 
screen. Instead, call up the Channel Grouping menu and 
change group radixes until you see the information you want. 


Figures 3-41 and 3-42 show condition words displayed in dif- 
ferent radixes. 
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Sunbol DAT ADR CIL 


| bin bin bin ae 
| SUSMMM: GOLGGGLXXKXKKKKN KNKKKKKKKKKAL LLL X61 108116 | 
| SUB2 » MMR KKRKKKKBKKAKK XXXL BLL LL LGXXXX BOXMKXKXNY | 
ENDL » MMMM L AKKKKKKKKL KAKI LK KKK! 


a = Edit Symbol: ENTER 
4 > Window Up « F 
| ow | Window Down: ¢ 
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Figure 3-41. Conditions menu with binary radixes. All condition 
words are in binary radix and can't fit on the screen. 
There is a > at the right side of the screen to tell you 
that there is more information to be shown. 


| | CONDITIONS 0 


Symbol DAT ADR CTL 
hex oct hin 
—SUESRTE: XXX XXKKS? KBGLL BLL BXXXXXX 
CALL «= XXXK X4274K BBXNKKXAXXKNMXXK 


| RETURN ; BLCS XXXX23 G14161BGG8GRBGRE 


_ @ Edit Symbol: ENTER 
| «ab | Window Up ° F 


yw | Window Down: C 
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Figure 3-42. Conditions menu with different radixes. Only one 
group is now in binary radix. The other word definitions 
are now in their corresponding hexadecimal and octal 
representations. All four groups of condition word defi- 
nitions can now fit on the screen. 


The Conditions menu also tracks the condition selected as the 
memory comparison mask in the Run Control menu and the 
last condition selected in the Trigger Spec menu. For exam- 
ple, if the trigger condition is K and you call up the Conditions 
menu, condition K is displayed at the top of the conditions 
window. (Scrolling through the Conditions menu has no effect 
on the Trigger Spec menu.) 
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Editing Condition Names 


Condition names (or symbols) can be up to eight Characters 
long. The default condition names are A-X. To change a con- 
dition name, follow these steps: 


1. Move the cursor to the condition name and press ENTER. 


2. Enter 0-9 and A-F directly from the keypad. Use the 
cursor keys A and W to enter other characters. Press 
DON'T CARE to enter a space. When you enter a character, 
the cursor automatically moves to the next digit, but you 
can also use < and » to move the cursor from one 
character to the next. 


3. Press ENTER when you finish entering the new name. 


NOTE 


Make sure you give each condition a unique name. 
If you accidentally give two conditions the same 
name, you won't be able to tell which of them you 
have actually selected in the Trigger Spec and Run 
Control menus unless you look at the condition def- 
inition in the viewport. 


Specifying Glitches 


A glitch is two or more transitions through the logic threshold 
voltage (from low to high or high to low) within one clock 

cycle. Glitches are frequently symptoms of a circuit problem. 
Follow these steps to set up the analyzer to capture glitches: 


1. Turn glitch capture on in the Timebase menu. 


2. Set the appropriate channel group radix to binary in the 
Channel Grouping menu. 


3. Specify glitches as part of a condition in the Conditions 
menu. Press 2 to define a generic glitch, 3 to define a 
falling-edge glitch, and 4 to define a rising edge glitch. 
Table 3-4, later in this section, describes these glitches. 


Figure 3-43 shows glitch symbols in condition words. 
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FRI, MAY 2?, 1988 (ORR aterm 15 28 3 -DEFAULT 
“Group Radix Pol IB. Channel Definitions 


GPA BIN + Tl AAAAAAAA 


GGuGRERG 
76943216 
GPB BIN + Ti  BBBBBBBB 
BEBERGEE 
76543218 
| 
‘Symbol GPA GPE GPC 
bin bin bin 
A > XXXXGBEB *BGGLii1 @G181116 : 
+ LXXKLLRX XXKXLABA BKXNKKKK | 
i ; RXLGLLAL LXXxiG@e Lxxxeexy 
[ Glitch #: 2 | 
| «> | Enter word: Hex Pad, xX 1: 3 3 
. 14 | 


Return: MENU twice © New:MENU, then Hex Key 


FRI, MAY 27, 1988 [ORT Mero 15 29 & -DEFAULT 
Group Radix Pol TB Channel Definitions 


GPA BIN + Ti AAAAAAAA 


@eaagage 
76543218 
CPB. BIN + Ti BBBBBBBB 
gagaueae 
76543218 
' CONDITIONS | 
‘Symbol GPA GPB GPC 
hin hin hin | 
: ' YYYKBBGA KBGBL111 0181114 ! 
iB ' BXXKLIXN XMXKIGOE BXXKXKKK | 
C  MML@LILL LXXX1@@R 1XXKGaKI | 
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Figure 3-43. Glitches in word definitions. The top part of this figure 
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shows a high-going glitch on the right-most channel of 
GPA and generic and low-going glitches on the left- 
most bits of GPB. The lower part of this figure shows 
how these characters revert when glitch capture is 
turned off in the Timebase menu. 
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Changing Radixes for Glitches. 


Glitches can only be defined for groups whose radix is binary. 
lf you include glitches in your condition definitions and then 
change the radix in the Channel Grouping menu to something 
other than binary, the analyzer displays ? in the condition defi- 
nition locations where the numerical value could not be re- 
solved (see Figure 3-44). If you change back to binary later, 
the glitch definition is restored. 


Even if the analyzer can’t represent some glitch patterns in 
other radixes, it still acquires data across those channels. 

lf you do not replace the ?s in the condition definitions, the 
analyzer still triggers on the glitches defined when the radix 
was binary. 
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‘Symbol GPA CPB GPC 
; bin bin bin 
ar ' WAXMKNKN $BBGL111 @aLeilia 
E: * LXYKXAKN KYKKLGBE BXKMKKKK 
C 


+ RXMKKKKX XXXKLGBS LXXKKXXT 


: 2 
4b Enter word: Hex Pad, x 1: 3 
tT: 4 


! Symbol GPA GPB GPC 
| hex oct bin 


| a: XX 217 BGLGli1e 
B 2M MPG BXNKKAKN 
Ke SMM X27 LXNKXKKT 


a Edit Symbol: ENTER 
4 > Window Up : F 
¥ Window Down: ¢ 
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Figure 3-44. Radix changes affecting glitch definitions. The top 
figure shows three conditions, with glitches in the word 
definitions. The bottom menu shows the corresponding 
hexadecimal and octal words for the conditions when 
the radix is changed. The question marks ? show that 
the glitch could not be represented in other radixes. 
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Table 3-4 
Types of Glitches 


Type of | Reverts 
Glitch To Description 


NE 


2 4 X Generic glitch, which is any 
occurrence of one or more 
transitions in any direction 
within one clock cycle. 


3 L 1 Falling-edge glitch. Indicates 
one or more transitions within 
one clock cycle starting from 
a high state and going low. 


4 T 0 Rising-edge glitch. Indicates 
one or more transitions within 
one clock cycle starting from 
a low state and going high. 


How Glitches Affect Conditions 


lf you turn off glitch detection in the Timebase menu after 
defining glitches in condition words, the glitch symbols 
revert to X, 0, or 1. Generic glitches become don’t cares, ris- 
ing- edge glitches become Os, and falling-edge glitches be- 
come 1s. 


If you then turn glitches on again in the Timebase menu, the 
previous glitch definition is restored. Table 3-4, earlier in this 
section, describes each type of glitch and lists the keys you 
should press to choose each glitch type. 


How Channel Groups Affect Conditions 


Changing the order of channels in the Channel Grouping 
menu affects the condition words you define in the Conditions 
menu. When you add channels, the analyzer adds don't-care 
bits (Xs) to the condition words. When you delete channels, 
the analyzer deletes bits from the condition words. If the ana- 
lyzer doesn't have enough information left to determine the 
value of the condition-word’s digit, it displays a question mark 
for the digit. 
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Figures 3-45 and 3-46 show how conditions reflect changes in 
channel groups. 


FRI, MAY 27, 1988 [RGIUTYSIRONISTgy 86013:45 §j -DEFAULT 
Group «Radix Pol TB Channel Definitions | } 
GPa HEX + Ti AAAAAAAA AAAAAAAA 


11111186 eeeBeeEe 
94321898 76543218 


GPB BIN + Ti BBBBBBBS BEBBBBBB 
11111168 eeeeeeee 
54321898 76543218 


GPC OcT + Ti cccccccc 
BeGEREaE 
76543218 


GPD HEX 


Cursor:4~ «+ Select:A-D Next ChiE Insert:i Delete:@ 


CONDITIONS 


Synbol GPA GPB GPC 
hex bin oct 


THEN: GOFF e@e@e11i1e@001111 a5¢ 


B > XK AMMAKKKKKAK KKK XXX 
¢ + MXM MAMMAL XXX 


| Edit Symbol: ENTER 
Window Up : F 
Window Down: ¢€ 
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Figure 3-45. Channel groups and conditions. The Conditions 
menu shows three condition words (one for each chan- 
nel group) in the radixes selected in the Channel 
Grouping menu. 
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FRI, MAY 27, 1988 [OIE 13:4? 5) - DEFAU 
“Group. Radix Pol TB Channel Definitions =~ : 
GPA HEX + Ti aAaAAAAAA 


11111186 
94321698 


LI 


GPB BIN + Ji  BBBBBBBB BEBBBBBB 
BBLLi111 BeEeBEeE 
89812345 76543218 


GPC Oc! + Ti ccececceccccccccce 


111111 8808888G06 
94321898 76543216 
GPD HEX 
Probe | - UNUSED CHANNELS _ ; | 


A, @? 6 45 84 @3 Be Gi BB 


B 
C 


Cursor: 4wv «> Select:@-D Next ChiE 


Insert:1 Delete:@ 


‘Symbol GPA. GPB GPC 
hex bin oct 


TH: BR XM NNKKNKBBEBLI11 XXX?756 
B RX MKAKKKKAKAKKAK KK KKK 
¢ ae.) G00 9000006000068 OP 0068 05 


| & Edit Symbol: ENTER 
| 4+ Window Up : F 
| ¥ Window Down: C 
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Figure 3-46. Changed groups and corresponding conditions. 
Eight channels are deleted from GPA, eight channels 
are added to GPC, and eight channels are reordered in 
GPB. The corresponding condition words s how that the 
analyzer deleted the digits in the conditior word cor- 
responding to GPA’s channels. The analyzer then re- 
placed the eight digits in group GPB’s binary condition 
word with Xs for the eight channels that were deleted 
and readded in GPB. The analyzer also added Xs for 
the new digits in group GPC’s condition word. The 
question mark means that the analyzer didn't have 
enough information to know what value yo u wanted for 
the fourth digit in the octal condition word - 
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If you delete channels, sometimes the values of the condition 
words changes. For example, the value OB may change to 05 
when you delete a channel from the channel group. This is 
because the analyzer has enough information left to display a 
value in terms of the bits left in the condition word. 


Always change your channel groups before you define your 
conditions. If you change the groups after you define the con- 
ditions, you may have to redefine your conditions to match the 
new order of the input channels. 


RUN CONTROL MENU 


The Run Control menu is divided into two parts by a double 
horizontal line (see Figure 3-47). 


The upper part of the menu lets you specify which of the four 
memories the acquisition will be stored in, how you want cata 
displayed after the acquisition, where in memory the trigger 
should be positioned, and when during the acquisition the 
actual trigger search should begin. The update memory you 
specify here controls the parameters in the Memory Select 
menu discussed tn Section 4. 


The lower portion of the menu lets you control memory com- 
parison and the display screen update rate for continuous or 
auto-run aquisitions. The memory comparison feature is de- 

scribed at the end of this discussion. Figure 3-47 shows the 

Run Control menu. 
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THU, JUN 16, 1988 Run Control 1255 688X@ 
Update Memory : (1) Display: (CTiming] 
Trigger Position: (1824] a. ‘i 2K 


Look for Trigger: [After Pre-Trigger Memory Full] 


Compare et huto]| 


Compare Memory 1 to Memory: [2] 


Hhen Memories Equal : [Display and Reacquire] 
When Memories Unequal: [Display and Stop] 


Compare Mem Locations: [@@@@) to [2647] 
Use Channel) Mask . LOPC/EXT J 


Display Data at least: [5] seconds 
| ADD DAT FC SIB CIL 
~Sumbol hex hex hin bin bin 

OPC/EXT | MMM KXRK KIB XL@ LX 


Cursor: 47> Select: 6,2 


1 Menu header. This line lists the menu name, current date and 
time, and current setup name. If there is an asterisk before the 
setup name, you made changes to this menu since you last stored 
it in the Storage Menu. 


2 Update memory. This field lets you specify the memory you want 
updated (and overwritten) and displayed when you complete the 
next acquisition. You can specify memory 1, 2, 3, or 4. Press 0 or 2 
to cycle through the selections. 


3 Display format. This field lets you specify the default display for- 
mat for the update memory. For example, if you specify timing, 
when the acquisition stops, the data is displayed as a timing dia- 
gram. Press 0 or 2 to change the format from state, to disassem- 
bly, to timing. You must have an optional disassembly probe 
connected to get a disassembly display. 


4 Trigger Position. You can specify the trigger position in incre- 
ments of 128: 128, 256, 384, and so on, through 1920. The trigger 
position indicator (the box) to the right of this field shows graphi- 
cally where the specified trigger is in memory. Press 0 or 2 to cycle 
through the selections. 
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5 


Trigger position indicator. This box shows where the trigger 
specified in the tngger position field is in memory. For example, if 
you set the trigger position to be 0512, the trigger position indi- 
cator shows that 0512 is approximately one-quarter of the way 
through memory. 


Look for Trigger. This field tells the analyzer when to begin 
searching through acquired data for the trigger condition. You can 
choose to look fcr the trigger immediately, continuously (any 
time), or after the pre-trigger memory is full. Press 0 or 2 to cycle 
through the selections. 


Memory Compare. Use this field to specify a manual or auto- 
matic comparison of the update memory to the specified refer- 
ence memory. If you do an automatic comparison, you can then 
tell the analyzer to display and stop, discard and stop, or discard 
and reacquire (rremory compare actions). You can also specify 
that the analyzer compares memories for equalities or inequal- 
ities. Press O or 2 to toggle from manual to automatic memory 
comparisons. You can’t do an automatic memory comparison if 
you tell the analyzer to look for the trigger continuously. 


Memory compare specification. This field specifies the refer- 
ence memory you want to compare the update memory to. You 
can specify memory 1, 2, 3, or 4. The update memory is selected 
in the upper portion of this memory. Press 0 or 2 to cycle through 
the memories. 


Memory compare actions. If you do an automatic data compari- 
son, you can use these fields to tell the analyzer to do certain 
actions depending on whether memories are equal or unequal. 
You can specify these actions: display and reacquire, display 
and stop, or discard and reacquire. Press 0 or 2 to cycle through 
the selections for each field. 


Memory compare locations. You can specify a range of memory 
(instead of the entire 2K analyzer memory) to be compared. You 
can specify ranges from 0000 to 2047. Press ENTER while the 
cursor is on this field, then enter address values directly from the 
keypad. Press ENTER again when you finish entering the new 
memory locations. 


Channel Mask. You can set a channel mask for memory compari- 
sons by specifying a condition’s name in this field. If the specified 
condition word includes don’t-care values, the analyzer won’t 
compare data accuired on those channels (the channels will be 
masked). If you’re doing a memory comparison, memory differ- 
ences on those channels will be ignored. Data from channels 
containing any value other than don’t care will be compared. 
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12 Data display update. This field applies when you tell the analyzer 
to look for the trigger continuously or when you specify an auto- 
matic memory comarison. This field lets you specify the amount of 
time the analyzer displays data before going back to the Trigger 
Spec menu and acquiring data again. 


13 Conditions viewport. This viewport shows the comparison mask 
condition you’re currently using. For example, if you're using a 
channel mask called EXTERN4, the viewport shows the channel 
definition word of EXTERN4. You cannot select this field. 


14 Menu bar. The menu bar at the bottom of the screen lists the keys 
to press for menu functions. 
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Figure 3-47. Run Control menu. 


The top part of the screen controls the display and storage of 
data features: 

e Look-for-trigger instruction 

e Trigger position in increments of 128 

e Default display format (state, timing, or disassembly) 

e Update memory specification 


Features in the lower half of the menu include: 


e Automatic or manual memory comparison 
e Memory comparison specification 

e Memory range for comparison 

e Channel mask qualification 

e Data display time 


Trigger Specification 


You can specify a trigger immediately, continuously, or after 
the pretrigger memory is full. It’s important that you specify the 
trigger position so that memory is filled with the data you need 
to see. 


For example, if you want to see what occurred before a trigger 
condition, tell the analyzer to fill memory with pretrigger data 
and position the trigger near the end of the analyzer’s mem- 
ory. This lets you see almost 2K of acquired data that led up to 
the trigger condition. If you want to see what happens after a 
condition occurs, position the trigger near the beginning of 
memory; for example, at location 0128. 
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This is how triggering works: When a logic analyzer acquires 
data, it fills the pretrigger memory you specify in the Run Con- 
trol menu and then looks for the trigger. At this point, the 
analyzer looks at each sample as it occurs. As each sample is 
acquired, the analyzer stores the sample in the trigger posi- 
tion, shifting the previously acquired data back in memory and 
overwriting the pretrigger memory as if it was a first-in-first-out 
queue. When the analyzer finds the trigger event, it stores that 
data in the trigger position, then acquires enough data to fill 
the rest of memory with post-trigger data before it stops. 


If the trigger occurs before the trigger position, the analyzer 
won't see the event. For example, if the trigger position is 512 
but the event occurs on the 400th cycle, the analyzer isn’t 
enabled to see the trigger. Instead, the analyzer continues to 
run until you press STOP, or until the trigger event occurs 
again. In this case, you should tell the analyzer to look for the 
trigger immediately. As soon as the trigger occurs, the ana- 
lyzer stores that sample, fills the post-trigger memory, and 
stops acquiring data. The analyzer then displays the informa- 
tion in the format you specified. 


Memory Compare 


You can use the memory compare feature two ways. If you 
compare one memory to another, the state table displays the 
differences between the two. If you compare a memory to 
itself, you clear any marked differences (from a previous com- 
parison) from the state display. 


You can compare memories manually or automatically. If you 
do an automatic comparison, you can then tell the analyzer to 
display or discard, and reacquire or stop, whether memory is 
equal or unequal. However, if you tell the analyzer to look 
for the trigger continuously, you can’t make an automatic 
memory comparison at the same time. The two operations are 
not compatible. 
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Section 4 


DATA MENUS 


Data menus let you specify how you want to display and 
manipulate data. Table 4-1 briefly describes the data menus 
and screens. This section explains the menus and Screens in 
the order they are listed in the table. 


Table 4-1 
Data Menus 
Data Menu | Description - 7 
Memory Shows the main setup eee for 
Select each of the four memories and also 
si Specifies the display memory, 
Acquisition Displays timebase and acquisition 
Process _| status during data sampling __ _ 
State Displays acquired data in state table for- 
mat and also shows the differences from 
_ _| memory comparisons : 
Disassembly Shows disassembled data in hardware 
or software format only if you use an op- 
tional microprocessor disassembly 
probe. Refer to your disassembly probe 
operator’s manual for detailed informa- 
a _tion about disassembly. 
Timing Displays data as timing traces. This 


screen also lets you reorder, duplicate, 
and delete traces from the display to 
show only the information you want. 
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3 Memory number. Identifies each of the four memories. 


4 Date and time. This field lists the date and time at which you 
acquired the data stored in this memory. 


5 Setup name. This field lists the name of the setup you used to 
acquire the data. If there is an asterisk before the setup nameina 
memory configuration, you made changes to the setup afier you 
acquired data with it and before you stored it last in the Storage 
menu. 


Setup fields. These columns show the timebase, probe links, 
sampling rate and format, and glitch capture status used to ac- 
quire the data in this memory. 


Menu bar. The menu bar lists the keys to press to move the 
selection box from memory to memory. 6878-83 


Figure 4-1. Memory Select menu. 


Immediately after an acquisition, the analyzer displays the 
data sampled from your SUT. There are many times though, 
when you want to see other data—data from other acq uisitions, 
data acquired with different sampling rates or formats, data 
acquired from other SUTs, and so on. By moving the box in 
the Memory Select menu to the memory from which you want 
to display data, you can choose to display the stored data in 
any of the four 2K-deep analyzer memories. 


The only restriction to displaying data is that the current probe 
links, Sampling rate, and glitch detection parameters must 
match those of the stored setup. This is because changing 
probe links, turning glitch capture on, and using a sampling 
rate of 10 or 20 ns can reduce the number of channels on 
which the analyzer acquires data. The analyzer must have at 
least as many channels available in the current setup as were 
sampled for the stored setup in order for you to display prev- 
ously acquired data. 


For example, an acquisition is taken at 20 ns with one probe, 
so the analyzer acquires on only 8 channels. If you store that 
data and then acquire more data at 40 ns, the analyzer then 
acquires on all 16 channels. Because the first acquisition has 
only 8 channels, but the second acquired on 16, you can still 
display the 8-channel data acquisition in the new setup (even 
though the sampling rates are different). 


4-3 


Data Menus — 1230 Operator’s 


MEMORY SELECT MENU 


The Memory Select menu, shown in Figure 4-1, lets you 
choose a different memory for display than is specified in the 
Run Control menu. It also lists the main setup parameters for 
the data stored in each of the analyzer’s four memories: 


e The name of the setup used for the acquisition 
e The date and time the data was acquired 

e The probe links used for the acquisition 

e The timebases for each group of linked probes 
e The sampling rate and format 

e Whether or not glitch detection was turned on 


THU, JUN @9, 1988 Memory Select 1@ @5 33 CASES 


i CASES [Menory 2 BPO, 
THU, JUN @9, 1988 1@:@5 WED, JUN Bi, 1988 @8:19 


Link TB Format Rate Gilt Link TB Format Rate = Git 
Rw Ti Sync No Ti Syne No 
Big l2 async 1 uS Yes 

Sone Unused ----- 


|Menory 3 BERS ORE Menory 4 | 288/418 
THU, JUN @9, 1988 10:62 THU, JUN @9, 1988 @9:59 


Link IB Forswat Rate Glt Link IB Format Rate Git 


MMi Asunc 2yS Yes QA Ti Sync No 
BH 2 async 46n8 Yes 
Rey t3 Asunc 18n8 No 
BW 14 Sync No 


Select Menory:4 w 46 


Figure 4-1. Memory Select menu. This menu displays the main 


setup parameters for the acquired data stored in the ana- 
lyzer memories. 


1 Menu header. This line lists the menu name, current date and 
time, and the current setup name. If an asterisk is shown before 


the setup name, you changed the setup since you last stored it in 
the Storage menu. 


2 Box. A box encloses the memory currently selected for display. 
Use the cursor keys to select a different memory. 
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THU, JUN Be; 1988 10:56 3 68@9 
Timebase Status 


Ti Memory Full 


T2 Waiting for Trigger 


T3 (Slow Clock) 


{ Running Trigger Spec > 
Trigger Spec Level FILL 


— §$top Acquisition: STOP . 


Figure 4-2. Acquisition Process screen. This screen ap pears while 
the analyzer samples data from your SUT. The messages 
tell you the timebase, trigger statement level, and acqui- 
sition status for the current process. 


1 Menu header. This line lists the menu name, current date and 
time, and current setup name. If there is an asterisk before the 
setup name, you made changes to the setup since you last stored 
it in the Storage menu. 


2 Column headings. 


3 Defined timebases. Lists the timebases specified in the Timebase 
menu. 


4 Timebase status. This field tells you what the analyzer is doing in 
each timebase: waiting for the trigger, triggered, and memory full. 
lf the clocks are occurring slower than 40 ms, the field tells you (to 
the right) there is a slow clock. 


5 Acquisition status. Displays the status of the acquisition. The 
brackets flash on and off to tell you if the acquisition is still going 
on. Status messages are: initializing, running the Trigger Spec, 
acquisition complete, acquisition aborted, and comparing 
memories. 
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In another example, the first acquisition is taken at 1 ms with 
one probe so that the analyzer acquires on all 16 channels. 
This acquisition is stored and another one is taken at 20 ns so 
that the analyzer acquires on only 8 channels. Because of the 
new sampling rate, the analyzer can display only 8 channels of 
data in the current setup. If you try to display the previously 
acquired data (sampled on 16 channels), the analyzer gives 
you an error message. You have to change the rate so that the 
16 channels are available again in order to display data from 
the first acquisition. 


If the analyzer can’t display the data, it gives you an error 
message telling you whether the probe links, rate, or glitch 
selection doesn’t match. Pressing MENU again saves the Mem- 
ory Select menu and returns you to the Main menu. From 
there, you can call up the setup menus and change the re- 
quired parameters needed to match the stored data. 


To display stored data, follow these steps: 
1. Save your current setup. 


2. Select the memory you want to display in the Memory 
Select menu, noting the required timebase parameters. 


3. If necessary, change the timebase probe links, glitch se- 
lection, and asynchronous sampling rate to match the 
stored data’s acquisition parameters. 


4. Display the data by calling up the State or Timing menus. 


ACQUISITION PROCESS SCREEN 


The Acquisition Process screen tells you what the analyzer is 
doing after you press START to acquire data. The screen also 

lists the status of each timebase in which the trigger specifica- 
tion is running, and displays the statement level Currently be- 
ing processed. This screen also tells you when memory is full 
and acquisition is complete. 


Figure 4-2 shows a sample Acquisition Process screen for an 
analyzer set up for 48 channels (16 in each timebase). 
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Table 4-3 


_ Acquisition Status Messages" 


‘Message | Description 

Initializing The trigger epscincation is s not vonanice 
Pretrigger data is being acquired, but 
the analyzeris not yet looking for the trig- 
ger condition. 

Running The analyzer is executing the trigg ¢ er 

Trigger Spec | specification statements and looking for 

{the trigger. _ | 

Acquisition You pressed STOP before the acquisition 

Aborted _completed. : 

Acquisition You pressed STOP before the acu isition 

Aborted completed. _ 

Comparing The analyzer i is s doing a an automatic 

memories memory comparison and is discarding 
and reacquiring data as specified in the 
Run Control menu. This message can 
also mean that you told the analyzer to 
display and stop, and the compartson 

_ _takes more than one or two seconds. 
STATE MENU 


The State menu lists the data acquired from your Cigital 
circuit in state table format. You can display this data in hexa- 
decimal, octal, binary, and ASCII radixes. The state table dis- 
play shows data from all channel groups that are in the same 
timebase. You can display other timebases simply by press- 
ing 9. You can also choose to ignore channel groups and 


display only data from specific groups. Figure 4-3 shows a 
sample state table. 
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6 Trigger level. Identifies the statement level in the Trigger Spec 
that is currently being executed. If memory is being filled with data, 
this field says FILL. 


7 Menu bar. The menu bar at the bottom of the screen tells you that 
during acquisition, the analyzer ignores input keystrokes except 


for STOP, which stops the current acquisition. 
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Figure 4-2. Acquisition Process screen. 


When you press START, the analyzer displays the Acquisition 
Process screen until memory ts full and the acquisition is com- 
plete, or until you press STOP. When the acquisition is com- 
plete, the analyzer immediately displays the acquired data in 
the format specified in the Run Control menu. If you stop the 
acquisition before memory is completely filled, the analyzer 
displays as much acquired data as possible. If the analyzer 
suspects that invalid data was acquired, it blanks those loca- 
tions from memory or fills them with Os. In the state table, 
invalid memory locations are displayed dimly. 


The Acquisition Process screen will not be displayed if the 
analyzer is looking for the trigger continuously (Specified in 
the Run Control menu). The next two lists explain the 
timebase status and acquisition status messages. 


Table 4-2 
_ Timebase Status ‘Messages’ 
“Message = Description _ ee 
Waiting Per The analyzer i is omaine aa In ie. 
Trigger | SUT and looking for the trigger. _ 
Triggered The analyzer found the trigger and i iS ‘filling 


| Or trying to fill memory. 


~ Memory Full | The analyzer found the trigger and filled 
| memory as you specified 


Slow Clock The analyzer is trying to acquire data, but i iS 
not finding a clock signal. You may have 
specified an external clock that does not 

; exist or one that is extremely slow (for ex- 
ample, 10 ms or less). 
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4 Data. The analyzer can display up to 20 lines of state table data on 
the screen at one time. Use A and VY to scroll through data in 
increments determined by the scroll rate. Use < and to scroll 

uo or down data one line at a time. 


Memory location number. This column lists the location of the 
data in memory. 


Trigger location. When the analyzer triggers and stops acquiring 
data, it labels the trigger location. 


7 Subsequent trigger mark. If the trigger condition occurs more 
than once, each additional occurrence is marked with Inverse 
video in the location column. 


8 Menu bars. The State menu has six menu bars that tell you which 


keys to press for menu functions. Press F to cycle through the 
menu bars. 
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Figure 4-3. State menu. 


The State menu has several features that help you display and 
compare acquired data quickly and easily. You can: 

e Scroll data by lines or by screens 

e Jump to a specific memory location 

e Specify the display radix for acquired data 

e Search for specific events 

e Display data acquired with different timebases 

e Remove a channel group from the display 


e Toggle between update and reference memories 
e Compare memories 


e Count the differences between memories 


The next several discussions explain these features in detail. 
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1@ 39 Q -DEFAULT——4 


; - GPB | 
Cee mre TS oct bin 


@5@2 7C@B @@2 1e811¢10 
@5@3 54F@ @@2 990eead! 
@5@4 26C6 OG2 11111181 
@5@5 7CMB 082 19811618 
@506 S4F8 oa2 eeeuee! 
@5@? 26C6 @@2 11111181 
@5e8 7C@B O@2 10011018 
5 @5@9 54F1 @@2 99100001 
@51@ 26C6 @a2 11111101 4 
@5il 7CBB @@2 10011018 


6 —— -L]IG--5 4F 1-982 98160001 
@513 26C6 @@2 11111181 


514 7CBB @@2 1eg11e18 
7 —-_ 7H 54Fi @@2 eo199ee1 
516 26C6 @@2 11111181 
517? 26@C 982 @QG11G11 
@518 S4Fi @@2 @@1@0001 
519 26C6 @@2 11111101 
8528 260C @@2 @8811811 
@521 5471 982 ee1Gaed! 


‘F. Seroll:4y Cursor!<> Jump! ENTER Radix:© -feemnsg 
Figure 4-3. State menu. The cursor is on the trigger location and the 
channel group GPC has been turned off. The location 
marked in inverse video shows that the trigger condition 


occurred more than once. 


1 Menu header. This line lists the menu name, current date and 
time, and current setup name. If an asterisk appears before the 
setup name, you made changes to the setup since you last stored 
itin the Storage menu. 


2 Group names. This field displays the group names assigned in 
the Channel Grouping menu. If there isn’t enough room on the 
screen to show all groups, the analyzer puts a > in the last col- 
umn of the radix line to show that there is more channel group 
information. To see these groups, change the first groups’ radixes 
to radixes that use fewer characters, such as hexadecimal. 


3 Radix. This field lists the display radixes of the active channel 
groups. This field affects the state table display only. If you change 
the radix here, it won't affect the Channel Grouping or Conditions 
menus. Press E to change radixes. Press 0 to cycle through the 
groups and 2 to cycle through the radix options: hexadecimal, 
binary, octal, ASCII, or off. 
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Scroll by Lines or Screens 


Use the cursor keys <4 and ® to move up or down the screen 
one line at a time. Since the analyzer memory wraps back 
onto the screen, you can scroll up or down to show the begin- 
ning (0000) and end (2047) of memory on the screen at the 
same time. 


Use A and Y to scroll data onto the screen by the scroll 
factor, which can be from 2 to 20 lines of data. Set the scroll 
factor by pressing 7 to lower it and 8 to raise it. One of the 
menu bars shows the current scroll factor. Press F to cycle 
through the menu bars. 


Jump to a Specific Location 


The analyzer lets you jump to specific memory locations. You 
can specify a location in the range 0000 to 2047. If you choose 
a location outside this range, the jump defaults to 2047. Fol- 
low these steps to jump to a specific location: 


1. Press ENTER to specify a location. The cursor highlights the 
first character in the location at the top of the screen. 


2. Enter the memory location (such as 0821) directly from 
the keypad. The cursor automatically moves from one 
character to the next, but you can also use <4 and P& to 
move within the range. 


As soon as you enter a location, the analyzer jumps to that 
location, displaying that location at the top of the screen. The 
cursor is displayed in the center of the screen. 


Anytime you leave the location field, whether you entered an 
entire location or not, the analyzer jumps to the specified loca- 
tion. Because of this, there are several ways to leave the field 
and make the jump: 


e When you finish entering a location. 
e If you scroll left or right out of the location field. 


e If you scroll up or down off the line you are editing. 
e lf you press ENTER. 
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Table 4-4 briefly describes the keys to press for state table 
features. 


Table 4-4 
state Table Keys and Functions 


Key Function 


Select the eondiier - hich to Soaien You ¢ can 
search for any of the 24 conditions you can define, 
the beginning or end of acquisition, the trigger 
event, the next occurrence of the trigger event, and 
the next difference between memories Cif you com- 
pared memories). 


Search for the specified condition. 


Decrease the scroll rate. 
Increase the scroll rate. 


Select the timebase for displaying data (you can 1 dis- 
Play one timebase on the screen at a time). 


Compare the display memory to the refe rence mem- 

ory. The menu bar lists the number of differences 

between memories. Press X to toggle between dis- 
play and reference memories. 


Se ene ie eee 


QO |Select channel group. 
2 |Choose the radix for the channel group. 
ENTER | Save your changes and exit. 


i} Display the next menu bar 


don’t have to enter all four digits to jump to a new 
location. If you don’t enter all four digits, scroll out of 
the field or press ENTER again to make the jump. — 


A vo Move ‘the cursor up or down one. line at a time. 
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Follow these steps to search for an event: 


1. Press 0 or 2 to cycle through the available conditions and 
events till you display the event for which you want to 
search. The menu bar automatically changes to show the 
current search event. 


2 Press 1 to search for the event. 


After you press 1, the analyzer searches forward through 
memory for the next occurrence of the event. If the search 
takes longer than 1 or 2 seconds, the analyzer displays a 
message telling you it is searching for the event. If the ana- 
lyzer doesn’t find the event before reaching the end of mem- 
ory, it wraps around to the beginning of memory and 
continues to search until it reaches the point where you be- 
gan. If you choose an event that does not occur, the analyzer 
displays a message telling you the event was not found. 


When the analyzer finds the event, it places the cursor on tt. If 
the analyzer redraws the screen, it displays the event in the 
center of the screen. However, if the trigger is also shown in 
the screen, the analyzer displays the trigger event in the cen- 
ter of the screen and shows the search event where it falls with 
respect to the trigger. Figure 4-4 shows an example of a 
search for the trigger. 
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Change the Radix or Turn Off a Group 


The analyzer lets you choose the radix for displaying each 
channel group. You can choose to show state table informa- 
tion in hexadecimal, octal, binary, and ASCII radixes. You can 
also turn a channel group’s radix off, so that you remove the 
entire group from the display. Follow these steps to change a 
group’s radix. 


1. Press E to edit the radixes. The menu bar shows the cur- 
rently selected group and that group’s current radix. 


2. Press Oto cycle through available groups till the menu bar 
shows the one you want to change. 


3. Press 2 to cycle through available radixes, including OFF. 


4. Press ENTER when done, to reset the state table in the new 
radixes. 


lf you have fewer than seven channels in a channel group and 
change its state table display radix to ASCII, the group will not 
be displayed. Also, the data will not be displayed if you 
change the radix to ASCII, then delete channels from the 
group in the Channel Grouping menu so that there are less 
than seven channels. 


Figures 4-3 and 4-4 show state tables with different radixes. 
Figure 4-4 also shows that channel group GPC has been 
turned off and removed from the display. 


Search for Specific Events 


You can search for a specific event in the state table. One of 
the menu bars lists the current search event (press F to cycle 
through the menu bars). You can search for: 


e the 24 conditions defined in the Conditions menu 
e the end of the aquisition 

e the beginning of the acquisition 

e the trigger 

e the next difference (if you compared memories) 
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Compare Memories 


The state table includes a memory compare feature that com- 
pares the same data locations in different memories and dis- 
plays the results. Follow these steps to compare memories: 


1. Call up the Run Control menu and specify the memories 
you want to compare. One of the memories is the update 
memory selected in the upper portion of the Run Control 
Menu. The reference memory to which it is compared may 
be any of the four memories. 


2. Specify a range of locations to compare, along with a 
comparison mask. Any condition defined in the Condi- 
tions menu may be selected as the comparison mask. 
Channels defined in condition words as an X are not com- 
pared. Any other value in the condition definition causes 
the channel to be included in the comparison. 


3. Callup the state table and press C to compare the memo- 
ries. When the comparison is complete, the analyzer 
shows the update memory on the screen, regardless of 
what was there before. The menu bar lists the number of 
differences between the memories. The data differences 
are displayed in inverse video; invalid locations or data are 
displayed in dim video. 


4. Press DON'T CARE to toggle the display between the up- 
date memory and the reference memory. Note: If the ref- 
erence memory contains inverse-video data locations, 
they are the result of a previous comparison. 


Figure 4-5 shows an example of a compared memory with 
differences. If the compare range or the differences you want 
aren’t currently displayed, you can use the search function to 
search for the next difference. To do this, Press 0 or 2 to cycle 
through the search events till you specify Next Diff for the next 
difference in memories. Press 1 to search for the event. 
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THU, JUN @2, 1988 18:16 & 

J BUS ee INI s | 
bin asc 
1814 1181816888B808G8 Ff > 
1815 116181@8888888G8 Ff > 
116 11¢18168868BG8680 F > 
1417 1181618@688BGG08 @ > 
{G18 LiIBIBLIBBBEBEBBES NLo 
1419 L11@1@18888GG88G8 NLo 
162@ i118161686@8G8808 NLo 
1421 11@1@18668@88888 NLa 
1422 11@1618868B8886G NLA 
1923 i161@811 888688488 NLp 
—~Pyt+—1 81011 e@eaaeaae-NLp 
1925 1618611 6@@@888GG NLp 
1926 1618611 6@8@8B888 NLp 
1927 i1@818B1188688B8G88 NLp 
1@28 16188118@888B888 SHq 
1829 1610611 686@@888G SHq 
1830 1618611 888G@8G88 SHq 
1031 i161@8118@BB8B888 SHq 
1032 1818611 8@8B8BB88 SHq 
1833 1618011888088088 EXr 

Func:F Scroll Rate:?7,8{2@] Timebase:9[T2 Async 


6809 


1 8) 
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Figure 4-4. Search for the trigger. The event being searched for, 
the trigger, is placed in the center of the screen. 


Display Data in Different Timebases 


Only data acquired with the same timebase can be displayed 
on the screen at the same time. One of the menu bars shows 
the timebase in which the current data display was acquired. 
Press 9 to display data acquired with a different timebase. In 
the menu bar, the brackets containing the timebase also con- 
tain the format and rate of the acquired data. 


For example, you display data acquired with timebase Te. To 
show data acquired with timebase T3, press 9. The brackets 
show that T3 is now the current display timebase, and the 
state table screen now shows data acquired with T3. 


lf a timebase has no channels assigned to it, the state display 
for that timebase is blank (the analyzer didn’t acquire any data 
for that timebase). If a timebase doesn’t exist because of the 
probe links in the Timebase menu, you cannot display a State 
menu for that timebase. 
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Track Data Locations for the Timing Diagram 


The cursor tracks the same memory location in the state table 
and timing display. If you call up the State menu and then 
call up the Timing menu, the cursor is positioned on the 
same memory location in both menus. This lets you get timing 
information for the same data you're displaying in the 

state table. 


For example, if the cursor is on location 0185 in the state table, 
when you call up the Timing menu, the cursor is on location 
0185 in that screen too. If you change the cursor position In 
the timing diagram, the cursor in the state table changes also. 


DISASSEMBLY DISPLAY 


Microprocessor disassembly is an option to the 1230 Logic 
Analyzer. When you power up with an optional micropro- 
cessor probe connected, the analyzer asks if you want to use 
the setup for the microprocessor probe. If you want to use the 
microprocessor probe’s setup, press ENTER to load it. Other- 
wise, press MENU to preserve the current analyzer setup and 
access the normal analyzer menus. 


Disassembly information is discussed in the operator's man- 
ual for each microprocessor disassembly probe. 


TIMING MENU 


The Timing menu displays data from up to 64 channels (16 on 
a page ata time) as digital waveforms or traces. The horizontal 
axis is time, and the vertical axis is the logic level (high or low). 
Figure 4-6 shows a Timing menu. 
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FRI, JUN 18, 1988 State: Memory 2 12 1? gj -DEFAULT 
Loc GPA GPR _sGPC -GPD : 


hex bin oct asc 
1987 | 1111@1@1 117 @ 
19@8 LLL1@LE1 chy: y| 
19@9 LLL1@181 aur) 
1916 11116181 @@8 NL 
1911 1111@11@ 177 NL 
1912 11110118 @@0 § 
1913 11118118 @@@ NL 
1914 11116118 | 2 
1915 1111@118 | ) 
1916 1@1i@lil + ¢ 


igyg—Fs—ietieiii-% 
1918 FS i2@11@111 @@@ NL 
1919 FS @11@111 B77 NL 
" FS 16116111 @@@ NL 
1921 F5 i@11@i11 @@8 NL 
1922 FS 66111608 « 
1923 FS G6@111688 « 
1924 FS 6@11188@ « 
1925 FS 661118068 OF 
1926 F5 66111688 @G@ NL 
Search for: @,2 (Mark 


] 


Do Search: 1 
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Figure 4-5. State table with memory comparison. In the data col- 
umns, inverse video identifies data locations where the 
update memory differed from the reference memory. In 
the locations column, inverse video marks other occur- 
rences of the trigger condition. 


Inverse video marks differences between the compared mem- 
ories. Dim video indicates invalid data or locations. For exam- 
ple, you set up the analyzer to acquire on 64 channels but use 
only three probes to take the acquisition. In this case, the 
analyzer still displays the groups on which it expects data from 
the fourth probe, but since no data was acquired, the dis- 
played information is in dimmed video so that you know it 

is invalid. 


You can compare any two memories. The links and channel 
groups of the reference and update memories don’t have to 
match, but if they don’t, you may not receive information use- 
ful to you from the comparison. 


To clear the inverse video of the memory comparison from the 
screen, compare the memory to itself. Call up the Run Control 
menu and set the update and reference memories to the 
same value. For example, compare memory 3 to memory 3. 
Then, return to the State menu and press C. The differences 
are cleared from the display. 
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4 Ref, cursor, and ref to cursor. These three fields show the cursor 
reference location, the cursor position, and the distance between 
the two. The reference location is the dotted line; the currsor is the 
solid line. If you use an asynchronous sampling format, the dis- 
tance between the cursor and reference location is in units of time; 
if you use a synchronous sampling format, the distance Is in your 
SUT’s clock cycles. 


5 Channels. This field tells you which page of channels is currently 
displayed if you’re using more than 16 channels. Depending on 
the number of probes you're using, you can display ome of four 
pages of channels. 


6 Graticule. The line of tic marks represents the number of samples 
displayed on the screen. The analyzer displays atic ma rk for each 
sample. As you display more and more samples on the screen 
(resolution decreases) the tic marks move closer together. In the 
graticule, the trigger location is marked by a T. Subsequent trig- 
gers and locations where storage was turned on are marked with 
an M. If you set resolution to 2048, the graticule is a solid bar, and 
you can see the entire range of memory on the screen at once. 


7 Binary trace value. This field gives you the logic level of each 
displayed trace at the cursor location. 


8 Trace names. The analyzer lists the name of each trac e (for each 
channel) in the timing diagram. By default, the traces are named 
from the 3-character channel group name and the 2-digjit channel 
position in the Channel Grouping menu. You can edit the traces 
by pressing E, then using the keys listed in the menu bar. 


Menu bar. The menu bar tells you which keys to pres s for the 


menu functions. Press F to cycle through the menu bars. ee 


Figure 4-6. Timing menu. 
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Figure 4-6. Timing diagram. The dotted line is the cursor reference 
location; the solid line is the cursor. The T marks the 
trigger location; the M marks other occurrences of the 
trigger condition. Press O or 2 to display the next avail- 
able page of traces. If you acquired glitches, they are 
displayed as small, bright vertical lines rising or falling 
from the trace. 


1 Menu header. This line lists the menu name, the memory cur- 
rently being displayed, the current date and time, and the current 
setup name. If there is an asterisk before the setup name, you 
made changes to the setup since you last stored itin the Storage 
menu. 


2 Timebase. Identifies the timebase and clock format with which 
you acquired the currently displayed data. You can display traces 
together on the screen only if they were acquired with the same 
setup and timebase. 


3 Memory indicator. This box represents the analyzer’s 2K of mem- 
ory. The t shows the relative location of the trigger word. A vertical 
tic mark shows the relative position of the timing diagram’s cursor. 
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Figure 4-7. Data resolution at 2048 and 96. The top screen shows 
the entire memory displayed at once. Solid lines indicate 
that too much data is being displayed to show rising and 
falling edges. The bottom screen shows fewer samples 
but also shows the data more clearly. The bottom screen 
also shows the beginning and end of memory at the 
same time, separated by a blank line. 
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The timing display has several features that let you manipulate 
data. You can: 


Scroll through data 

Change the data resolution 

Display different pages of timing traces 

Set a reference point for the cursor 

Search for events through the state table 
Track the cursor location in the state table 
Edit the timing trace labels 

Restore the trace names to the defaults 
Reorder, duplicate, and delete timing traces 
Restore the traces to the default order 


Table 4-5 lists the keys for the timing diagram’s features. 
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Figure 4-8. Displaying channels in different timebases. Channel 
group GPA has 8 channels: AO7—A00. Channel group 
GPB has 8 channels: BO7— BOO. The two channel 
groups GPA and GPB are in different timebases, so 
traces GPAO7—GPAOO are shown on page 1 and 
GPB07—GPB00 on page 2. Press O or 2 to cycle through 
the pages. Glitches are displayed as intensified marks. 
The binary read-out for the timing traces shows that the 
acquired glitches at the cursor are generic glitches. 
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Move Through the Display 


For each displayed page of timing traces, you can move 
through the traces in two ways: 


1. Scroll one data sample at atime with < and P. 


2. Scroll the number of samples specified in the menu bar’s 
scroll rate field. Use A and ¥ to scroll the specified num- 
ber of locations. The cursor stays in its Current position 
and the data scrolls by the cursor. 


The scroll rate lets you specify how fast you move through the 
timing display when you use the cursor keys A and VY. 
Press 7 to decrease the scroll rate and 8 to increase it. One of 
the menu bars lists the current scroll rate. 


You can set a scroll rate of 6, 12, 24, 48, or 96 (default). The 
only restriction is that the scroll rate cannot be larger than the 
data resolution. When you change the data resolution, the 
scroll rate is automatically updated to the largest value possi- 
ble. This makes it easy to scroll through data quickly. 


The analyzer also lets you show the beginning and end of 
memory at the same time. A blank vertical line separates the 
two in the display. Figure 4-7, later in this section, shows the 
beginning and end of memory on the same screen. 


Set the Data Resolution 


The resolution feature lets you choose the number of samples 
displayed on the screen. Press 4 to decrease the resolution 
and 5 to increase It. You can set a resolution of 6, 12, 24, 
48, 96 (default), or 2048. One of the menu bars lists the 
current resolution. 


If you set the data resolution to 2048, the entire 2K memory is 
displayed on the screen. The graticule becomes a Solid bar at 
the top of the timing diagram. Solid bars in the traces repre- 
sent timing information too dense to show distinct rising and 
falling edges. 


You can use the resolution of 2048 to see a specific event 
quickly. This also lets you move quickly to the specific location 
and then increase the resolution so that the specific timing 
information you want is more clear. Figure 4-7 shows different 
data resolutions. 
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Track the Display in the State Table 


The timing diagram cursor marks the location of the data 
called up in the state table. For example, if the cursor marks 
location 1052 in the timing diagram, the next time you call up 
the state table, the cursor will be on the same location. 


Search for Events 


The easiest way to search for a particular event is to call up the 
state table, do the search, then call up the timing diagram 
again. The cursor marks the location of the event in both 
menus. For example, Figures 4-9 and 4-10 show how you can 
quickly and easily search for an event in the state table, then 
display it in the timing diagram. 


Synbol GPA GPB | 
bin bin 

TG: aocaiess onxuxrn 

OND READ: @LLXXXXX XXKXL GGL 


RO ee ee Ee Ae ee ate aE eee 
A Edit Symbol: ENTER | 
4+ Window Up | F | 

¥ Window Down: C 
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Figure 4-9. Conditions for a search. The trigger condition is named 
BUG 4, and is defined with generic glitches on three 
channels. 
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Display Pages of Traces 


You can display up to 64 timing traces (4 pages of traces) on 
the analyzer. Each page displays up to 16 traces for each 
installed acquisition probe. For example, if you use one probe 
and 16 channels, there is one page of 16 traces available for 
display. If you use four probes and 64 channels, there are four 
pages of 16 traces each available for display. Press 0 or 2 to 
cycle through the available pages. 


Only timing traces acquired in the same timebase can be dis- 
played on the same page. For example, if you use two probes, 
one in T1 and one in T2, one page shows traces in T1 andthe 
other page shows traces in T2. Figure 4-8 shows how data 
acquired in different timebases are displayed on separate tim- 
ing diagram pages. 


The analyzer tries to show as many channels fromm each 
timebase as can fit on the screen. If both probes are in the 
same timebase and you use 8 channels from each probe, 
both probes’ channels (all 16) are shown on the same page. 
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Edit Trace Names 


Each trace in the timing diagram has a name. The cefault 
name is the 3-character group name from the channel group 
menu plus the 2-digit number of the channel in the channel 
group. For example, if group GPA has 32 channels «A15—A00 
and B15-—B00), the default trace names are GPA31—GPAOO. If 
group DAT has 8 channels (C15—C08), the default trace 
names are DATO7—DATOO. 


You can rename traces with any 5-character names you want. 
Once you start editing or reordering traces, you can't use 
other timing display menu functions until you leave edit mode 
by pressing ENTER. Figures 4-10 and 4-11 show edited trace 
names. Follow these steps to name a trace. 


1. Press E to edit traces. The cursor highlights the first trace 
name in the list. 


2. Move the cursor to the trace you want to change and 
press E again to edit the trace name 


3. Enter the new trace name. Enter O-F directly from the 
keypad. Use A and ¥ to enter other characters. Press 
DONT CARE to enter a space. The cursor automatically 
moves to the next digit when you enter a character, but 
you can also use < and P to move to other characters. 


4. Press ENTER to leave edit mode for that trace name. When 
you enter the last (fifth) digit of the name, the cursor auto- 
matically scrolls out of the field and leaves the editor, 
saves the change, and highlights the whole name. You 
can then edit other traces. 


5. Press ENTER to leave edit mode and return to the timing 
display’s menu functions. 
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Set a Cursor Reference Location 


You can set a reference location for the data cursor. This 
makes it easy for you to see when events occurred in relation 
to each other. The Ref-to-Cursor field shows the time that 
elapsed between when the data at the reference location oc- 
curred and when the data at the cursor position occurred. 
Figure 4-8 shows a cursor reference line positioned at the 
trigger point. 


To set the cursor reference, move the cursor to the location 
and press ENTER. When you move the cursor away, the dotted 
reference line remains at that spot. At the top of the screen, 
the reference location, (for example, 0802), the cursor location 
(for example, 0825), and the distance between the two (for 
example, +2.3 wS) are listed. The analyzer keeps this line 
updated as you move the cursor through the timing diagram. 


In asynchronous sampling format, the reference-to-cursor in- 
terval is shown in units of time. In synchronous sampling, the 
interval is shown in clock cycles. 
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Reorder, Duplicate, and Delete Traces 


The analyzer displays up to 16 channels on the screen at a 
time and up to four pages of traces depending on how many 
probes you have connected. By default, traces are displayed 
as they are listed in the Channel Grouping menu. For 
example, if group ADD lists channels A15—A00, the timing 
diagram lists the traces for those channels in the same 
order: ADD15—ADDOO. 


You can change the order of the traces, duplicate the traces, 
or turn them off so they don’t show in the display. Figure 4-11, 
earlier in this section, shows reordered, duplicated, and 

masked traces. The only restriction to changing traces around 
is that traces can be displayed on the same page only ifthey 
were acquired with the same timebase. Follow these steps to 
reorder, duplicate, and remove traces from the display. 


1. Press E to edit the traces. 
2. Press D to change the order of traces. 
3. Use these keys to reorder, duplicate, and delete traces: 


0,2 Cycle through traces at the current cursor position. 
This is how you display a specific trace in a specific 
position. For example, if the cursor is on GPA04 
and you press 0, the analyzer displays GPAO3 in 
that position. For 16 channels, if the cursor is on 
GPA15 and you press 2, the analyzer displays 
GPAOO in that position. 


1 Display the next (subsequent) trace in the next po- 
sition. For example, if the cursor is on trace GPAOY, 
pressing 1 will display trace GPA08 in the position 
immediately below the cu sor. 


3 Toggle the current trace on or off. 


4. Press ENTER to save your changes and return to Timing 
menu functions. 
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Figure 4-10. Searching in state and timing diagrams. First call up 
the state table, search for the event (BUG 4), and then 
call up the timing diagram. The Timing menu shows the 
search event in the center of the screen. The binary 
read-out for the timing traces includes the glitch 
definitions. 
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Figure 4-11. Edited and reordered traces. You can reorder, dupli- 
cate, and mask traces. In this example, the RESET line 
is displayed twice in this menu. Three other traces are 
turned off to create blank spaces and make the display 
easy to read. Several traces are renamed to reflect SUT 


When you edit a trace name, you are not changing the trace 
itself. For example, page 1 displays 16 traces (A15—A00). If 
you change name GPAOO to GPA15, trace GPA15 is not dis- 
played in that position. Instead, the new name GPA15is a 
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signal lines. 


user-defined label, and you will have two different traces 


named the same thing (GPA15). To change the timing trace 
instead of the trace name, reorder, duplicate, or mask the 


traces as explained next. 


4-30 


Utility Menus — 1230 Operator's 


Section 5 
UTILITY MENUS 


Utility menus let you access various standard and optional 
analyzer features. Table 5-1 lists the utility menus. 


Table 5-1 
Utility Menus 


Utility Menu Description 


storage 


| quired using previous setups. | 


Stores menu settings isetips) you iene 


This menu also lets you name and load 
stored setups so you can display data ac- 


i System 
settings | 


Sets the date, time, screen-intensity, and 


screen-saver features. 


Printer Port 


Optional. Specifies how to use the parallel 
printer port, including identifying the range 
of memory to print, the print density, and 


| other details. 


RS-232C 


Optional. Sets the baud rate, word length, 
parity, and stop bits for the optional Rs- 
232C communication protocol. 


GPIB 


Optional. Sets up the General Purpose Inter- 


face Bus interface. Refer to the 1230 GPIB 


Operator's Manual for GPIB information. 


International 
Notes 


Optional. Selects the language of the 
notes information (optional) 
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How Channel Groups Affect Traces 


Changes to the order or names of timing traces don’t affect 
channels in the Channel Grouping menu. However, because 
timing traces reflect the channel groups, changes to the 
Channel Grouping menu can affect timing trace names and 
the order traces are displayed. 


The traces are named by default according to the 3-character 
channel group name and the 2-digit channel position in the 
group. If you change a channel group’s name in the Channel 
Grouping menu, the Timing menu is automatically updated 
to reflect the new name. If you change a channel’s position 
in the channel group, the Timing menu is restored to the 
default (Channel Grouping) order to reflect this change also. 
This is explained in detail in Section 3 under Channel 
Grouping Menu. 
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Menu header. This field lists the menu name, current date and 
time, and current setup name. An asterisk before the setup name 


means that you changed the current analyzer setup since it was 
last uploaded. 


2 Column headings. 


3 Setup description. This line gives you the name, date and time of 


storage, file protection status, and probe links for the stored 
parameters. 


4 Selection indicator. The > indicates the setup you want to load or 
save. Use the cursor keys to move the indicator through the menu. 


5 Active setup name. Use this field to change the name of the cur- 
rent (active) setup. 


6 Setup protection status. You can protect a setup from being acci- 
dentally overwritten. Press 0 or 2 to toggle the protection for the 
active setup from yes to no. 


7 Menu bars. The menu bars list the keys to press to load, Save, edit, 
and protect setups. 
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Figure 5-1. Storage menu 


Setups and Probe Links 


The next two discussions explain the setup parameters stored 
by the analyzer and describe how probe links affect the 
uploading of setups and displaying of stored data. 


Setup Parameters 


The setup parameters stored by the analyzer include informa- 
tion about probe links, sampling rates, channel groups, condi- 
tion word definitions, and trigger statements. 


For example, one setup may have 48 channels in one 
timebase for asynchronous data acquisition at 80 ns. The trig- 
ger statement might be an if-then-else statement that uses a 
counter to define the trigger condition. With the Storage 
menu, you can save these parameters so that you can reload 
them with one keystroke and acquire data again on that setup. 
This saves you time because you don’t have to manually reset 
the analyzer to those parameters. 
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Naming Setups 


Naming setups lets you keep track of the purpose of each 
group of setup parameters. When you first receive your ana- 
lyzer from the factory, all eight setups are the same default 
configuration and are named DEFAULT. Follow these steps to 
rename the current setup. 


1. Place the cursor on the Active Setup field and press ENTER. 


2. Name the setup. Enter O-F directly from the keypad, use 
A and ¥ to enter other characters, and press DONT CARE 
to enter a space. 


3. Press ENTER to save the new setup name. 


Saving Setups 


You can save the current group of setup parameters with the 
Storage menu. This lets you reload those parameters quickly 
and easily so you don’t have to manually change the analyzer 
back to a previously created (and stored) setup. To save the 
cur‘ent configuration, follow these steps: 


1. Move the > indicator to the line on which you want to 
save the current setup. 


2. Press 2 to save the current setup parameters. 


3. Press ENTER to confirm overwriting the setup currently 
stored on that line (for example, Z80-20NS) when you see 
this message: | 


Ok to replace Z80-20NS? 
Press ENTER to confirm, MENU fo abort. 


lf the setup you want to overwrite is currently protected, 
the analyzer first warns you of the protecticn: 


* * * WARNING * * * Z80-20NS is protected! 
Press setup number to overwrite, or MENU to abort. 


In this case, press the number of the setup space (for 
example, 6) in which you want to store the current con- 


figuration, then press ENTER to confirm the change when 
you see the prompt. 


When you confirm saving the setup, the analyzer stores the 
current setup parameters. The Storage menu is automatically 
updated so that the new setup is listed on the designated line. 
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STORAGE MENU 


The Storage menu lets you name, save, protect, and restore 
(load) up to eight setup configurations. A setup configuration 
is a set of parameters the analyzer uses to acquire data. This 
discussion covers these topics: 


Setups and probe links 


Saving setups 
Loading setups 


Protecting setups 
Setups after powering up 
Restoring the default setup 


For each setup listed in the Storage menu, the menu shows 
you the setup name, the date and time the setup was stored, 
the setup’s protection status, and the probe links used in the 
setup. Figure 5-1 shows an example Storage menu. 


2-—— Setup 

4——pl MAINCHK WED, 
2 SET TWO TUE, 
3 SET 7 FRI, 
4 E14 HON, 
3 DUALTB FRI, 
6 El2 RON, 
7? GLICHTSY OW, 

P 8 SANDYS FRI, 


7 — Be 


‘Date 


MAR 69, 
JAN 63, 
JAN 13, 
JAN @2, 
FEB 12, 
FEB 22, 
FEB 15, 
JAN 13, 


1988 
1908 
1988 
1988 
1988 
1988 
1988 
1908 


Active Setup: [{-DEFAULT) 


up. 4 9 


11:54 § -DEFAULT 
Tine Prot Links 
12:25 Mo a |— 
@5:49 Yes 3 
:41 Mo 863 
2:44 Yes 3 
G8: 15 No iy 
2:32 Yes “Da 
16 = Yes ABC D 
6: @3 ives, 7] 6 


Protection: { Mo] 


Figure 5-1. Storage menu. This menu displays the name of each 
setup that can be restored, the date and time that setup 
was created, the setup’s file-protection status, and the 
probe link configuration necessary to restore this setup. 
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Restoring the Default Setup 


When you power up the analyzer, the setup is the same as 
when the analyzer was last powered down. However, while 
the Initialization menu is still displayed, you can restore the 
default analyzer setup by pressing D. The analyzer then 


changes the setup menus to the factory default for your 
configuration. 


The default analyzer setup links all available probes in one 
timebase at an asynchronous sampling rate of 1 us. 
Appendix B, Default Menus, shows the default setups for each 
setup menu. Follow these steps to upload (from ROM) the 
default analyzer setup: 


1. Firmly press NOTES and ENTER at the same time to reset the 
analyzer and display the Initialization menu. 


2. Press D to restore the default setup and overwrite the ex- 
isting setup (for example, *-68K@40NS). 


3. Check the header line of the menu. The asterisk (if there 
was one) should disappear from the setup name, and the 
name should now say -DEFAULT. If the asterisk is still dis- 
played, the default setup is not loaded, and you should 
repeat the steps listed here. 
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How Probe Links Affect Setups 


The last column of the Storage menu lists the stored setup’s 
probe links so you can see the configuration in which you 
acquired data. Before you can load a setup (or cisplay data 
acquired with a previous setup), the current probe links must 
match those of the stored setup you want to load. If you 
change the analyzer configuration so that the probe links are 
different,you cannot upload the stored setup. Because of this, 
you also cannot acquire data with the previous Setup or dis- 
play data shown with the previous links. 


The next two examples show how changing the probe con- 
figuration affects the menu storage features. The discussions 
after the examples list the steps for saving, reloading, and 
protecting setups with the Storage menu. 


Exampt!e 1. For example, you acquire data with 48 channels 
(two expansion cards), store that setup, then reconfigure the 
analyzer so that only 32 channels are installed (one expansion 
card). Because you have less channels now than the previous 
configuration, the probe links no longer match. 


lf you try to display the data acquired on 48 channels when 
only 32 channels are installed, the analyzer gives you an error 
message. The message tells you that you cannot display the 
requested data unless the probe links match the setup of the 
acquired data. You must reinstall the missing expansion card 
and relink the probes (Timebase menu) to match the previous 
acquisition before you can display the data acquired with the 
48-channel configuration. 


Example 2. In this example, 32 channels are linked in 
timebase T1. You take an acquisition from your SUT, store the 
setup, then change the probe links so that 16 channels are 
in T1 and 16 channels are in T2. 


lf you try to reload the first setup, the analyzer tells you that 
the current probe links must match those of the setup you 
want to load before you can upload the stored setup. In this 
case, relink probes A and B so that all 32 channels are linked 
again in T1. Then go to the Storage menu and upload the 
stored setup. 
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Setting the Date and Time 


In the date fields, you can set the day of the week, month, 
date, and year. In the time fields, you can set the minutes and 
hours. To change any field, follow these steps: 


1. Move the cursor to the date or time field you want to 
change and press 0 or 2 to cycle through the fiel d’s selec- 
tions. You can also press DON'T CARE to set the field back 
to its default value (sometimes it’s faster to set the date 
from the defaults). 


2. Before moving the cursor from the field, press ENTER to 
store that field’s change. If you don't press ENTER, the ana- 
lyzer won’t store the new values, and the date/time line at 
the top of other analyzer screens won't be updated to 
reflect your changes. 


Setting Screen Intensity and Screen Saver 


The screen intensity lets you change the brightness of the 
screen. When the cursor is on this field, press O or 2 to lessen 
or brighten the screen intensity. The box scale shows how 
bright the screen is compared to the analyzer’s capabilities. 


The screen-saver feature blanks the screen after about 18 
minutes of the analyzer receiving no input. This helps save the 
CRT phosphors and prevent screen burn-in. Press O or 2 to 
toggle the screen saver on or off. If the screen is blanked 
because of the screen saver, press any key to bring back the 
Current display. 


PRINTER MENU 


The parallel printer option lets you customize your interface to 
an output device. If this option is installed, the Main menu lists 
the printer as a menu option. You can then print data acqui- 
sitions and screens on a dot matrix printer such as an Epson 
or other parallel, Centronix-interface, dot-matrix printer that is 
100 percent compatible with the Epson graphics character 
set. Figure 5-3 shows the default Printer Port menu. 
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Loading Setups 


You can load a stored setup into the analyzers setup menus, 
overwriting the current menu setups. You can do this as long 
as the probe links of the current setup are the same as the one 
you want to upload. Follow these steps to load a stored setup 
into the analyzer’s current memory: 


ts 
yea? 


Move the cursor to the setup you want to load. 


Make sure that the number of installed analyzer boards 
and the configuation of probe links matches the current 
setup. If the probe links don’t match and you try to load a 
stored setup over the current setup, the analyzer gives 
you an error message and ignores your command. 


Press 0 to load the specified setup. Because this 
overwrites the current setup, the analyzer asks for con- 
firmation. In the following message, SETUP3 is the name 
of the current analyzer menu setup. 


OK fo replace SETUP3? 
Press ENTER fo confirm, MENU to abort 


Press ENTER to load the specified setup and overwrite the 
current one. If you press MENU, the analyzer ignores the 
load command. 


Protecting Setups 


You can protect a setup so that you can’t acciclentally over- 
write it. You can also clear a setup’s protection so that you can 
store a different setup in that space instead. To protect asetup 
or clear a protection, follow these steps: 


Ts 
2. 
3. 
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Load the setup you want to protect/overwrite. 
Move the cursor to the Protection field. 


Press 0 (or 2) to turn protection on or off. The menu then 
lists the new protection status in the protection column for 
that setup. 
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RS-232C MENU 


The RS-232C menu lets you specify the baud rate, parity bit, 
word length, and stop bit conventions that allow the analyzer 
to communicate with a host computer. This menu is only avail- 
able if the RS-232C Serial Communication Card (an option to 
the analyzer) is installed in the analyzer. This discussion tells 
you how to: 


e Enter parameters in the RS-232C menu 
e Wire the RS-232C connections 
e Format remote-analyzer commands on a host computer 


When you first power up or reset the analyzer, the RS-232C 
option runs a power-up verification routine to make sure the 
interface is working properly. When the test is complete and 
the interface verified, the RS-232C option sends an * (asterisk) 
to the host. 


Once the option is running, you can emulate the analyzer 
keypad on your host. You can also upload and download set- 
ups and data acquisitions between the host and the analyzer. 
This is especially useful if you want to store more than eight 
data acquisition setups. You can store them initially on the 
analyzer,upload the setup (and data acquisition) to the host, 
and then save the setup on your host system. Later, you can 
download the setup back to the analyzer, acquire more data, 
do memory comparisons, and display the new (and old) in- 
formation on the analyzer. 


Appendix C tells how to install option cards. The following 
discussions tell how to customize the RS-232C communica- 
tions interface for your host, set the option’s pin configuration, 
and use the RS-232C communication commands. 


Communication Parameters 


The RS-232C menu has four fields that let you set the param- 
eters for host communication: baud rate, parity, word length, 
and number of stop bits. For each field, press 0 or 2 to cycle 
through the field’s selections. Figure 5-4 shows the default 
RS-232C menu and explains the parameters. 
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SYSTEM SETTINGS MENU 


The System Settings menu sets the date and time for the 
nonvolatile clock and calendar. It also lets you specify the 
intensity (brightness) for screen displays. The screen-saver 
feature helps you prevent screen burn-in by blanking the 
screen after about 18 minutes without a keystroke. Figure 5-2 
shows a System Settings menu. 


Yes 
Date: fes 


[W0X, FEB 29, 1998) 
Tine! [14:@1] 


Intensity: [ J 3 


Screensaver: [OFF] 4 


Select: 8,2 
Set Date: ENTER 
Clear: X 


1 Date. Press 0 or 2 to cycle through the selections for the month, 
day, and year fields. Pressing DON’T CARE sets the highlighted field 
back to the default. Pressing ENTER sets the new date so that other 
analyzer menus reflect your changes. 


2 Time. Press 0 or 2 to cycle through the selections for tne hours and 
minutes fields. Pressing DONT CARE sets the highlighted field bac 
to the default (00). Pressing ENTER sets the new time so that other 
analyzer menus reflect your changes. 


3 Screen intensity. Press 0 or 2 to move the intensity indicator left or 
right so that the screen dims or brightens. 


4 Screen-saver. Press 0 or 2 to toggle the screen-saver feature on or 
off. This feature helps prevent screen burn-in by blanking the 
screen after about 18 minutes of disuse. 


6878-95 
Figure 5-2. System Settings menu. 
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Table 5-2 7 
Host Emulation Keys for the Analyzer 


Host Analyzer 


Key Key 

0-9 0-9 

A-F A-F 

X DONT CARE 
| A (up) 

J < (left) 

K > (right) 
M V (down) 
S START 

Q SIP 
RETURN | ENTER 
SPACE MENU 

N NOTES 

@ RESET 


When you enter keystrokes from the host, the analyzer 
echoes the name of the analyzer key to your host, followed by 
a CR (carriage return) and LF (linefeed). If you press N on the 
host keypad for online analyzer notes, the analyzer sends the 
online help text to the host computer. 


Data Transfer 


The RS-232C interface option gives you five commands for 
uploading and downloading setups and data acquisitions. 
When you enter a command, the analyzer echoes tt to the 
host. Data transfer begins as soon as two valid characters are 
received. For example, entering RS (read setup) on the host 
tells the analyzer to read the active setup and upload the 
setup to the host. 


Table 5-3 briefly describes the commands you can use to 


transmit setups and acquisitions between the analyzer and 
host system. 
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Parallel] Printer 


Status of 
Printer 


Print Memory: [#3] 
From Locs: (6888) to [2847) 


G PO 


Ready and 
On Line 


Density: 


(9@] Dots/Inch 


Select: 8,2 
Print memory: Press D key in this menu 
Print screen: Press NOTES twice anytime 


1 Printer status. This line tells you if the printer is comnected and 
ready to print. 


2 Memory specification. Identifies one of the four analyzer memo- 


ries. Press O or 2 to Select the memory from which you want to print 
the data. 


3 Memory range. Lets you specify a range of memory to print out. 
Press ENTER, then enter the memory range directly with numeric 


keys. The lower (left) range is 0000 to 2046; the upper (right) range 
is 0001 to 2047. 


4 Printout density. Lets you choose 60, 80, or 90 dots per inch. A 
density of 90 gives the printout with the best resolution; a density of 
60 gives the printout with the sparsest resolution. Press 0 or 2 to 
cycle through the selections. 
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Figure 5-3. Printer Port menu 


You can print the screen at any time by pressing NOTES twice, 
quickly. If you wait too long before pressing NOTES the second 
time, the online help ecreen for the current menu will appear. 


In this case, press MENU to get out of the online help and then 
press NOTES again twice. 


Pressing D while in the Printer menu prints the currently specti- 
fied memory (or range of memory). The printout is in state- 
table format, with trigger event occurrences and memory 


differences in bold. (The parallel printer option does not print 
timing traces.) 
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Table 5-4 lists the number of bytes you can transfer to and 
from the analyzer. The extra 200 bytes for each configuration 
is for the acquisition memory header. 


Table 5-4 
Size of Data Transfers 
Master 16-Channel | Maximum Size 
Analyzer Bd. | Exp. Cards of Data Transfer 


1 0 4K bytes + 200-byte header 
1 1 8K bytes + 200-byte header 
1 2 12K bytes + 200-byte header 
1 3 16K bytes + 200-byte header 


If you try to send more information to the analyzer than can be 
received, the analzyer accepts data until its limit is reached. 
The analyzer accepts characters after that, but only as emu- 
lated keystrokes. For example, an analyzer with 16-channels 
can receive a setup from the host that is 700 hexadecimal 
ASCIl bytes long. If you send more than 700 bytes, Other char- 
acters are interpreted as described earlier in the list of data 
transfer commands. 


Pins and Cable Connections 


Table 5-5 lists the pins supported by the RS-232C option. You 
must connect your host cable to all the pins on the option 
card. If you don’t want to use all the pins, you can uSe jumpers 
to connect the pairs that do the handshaking. All pins must be 
connected to each other with jumpers or connected to the 
host cable. 
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Baud Rate: [4eet) 
Parity: [NONE 
Word Length: [8] 
Stop Bits: {i] 
mn is needed, 
ual. 


Baud rate. You can choose a rate in the range 9600 to 110 bits 
per second. 


Word length. You can choose 7 or 8 bits per word. 
Parity. You can choose a parity of odd, even, or none. 


Stop bits. You can select 1 or 2 stop bits. 


Figure 5-4. RS-232C menu. 


Communications Commands 


When you've installed and set up the RS-232C option, you 
can communicate between the host and analyzer using 
keypad emulation and data transfer. Keypad emulation lets 
you manipulate analyzer menus from the host. Data transfer 
lets you up- and download raw binary data between the 
analyzer and host. 


Keypad Emulation 


To enter analyzer commands directly from the host, enter 
hexadecimal characters O-F as they appear on the host 
keypad. Enter other keypad characters from the host as listed 
in Table 5-2. 


RXD 


CONFIGURATION 


e @ e DSR 
e e @e DTR 
eee CTS 
e@ ee RTS 
e@ @ @ RXD 


ee e TXD 


BLOCK 


Utility Menus — 1230 Operator’s 


NO HARDWARE 


DTE EXAMPLE DCE EXAMPLE PROTOCOL 
ee © e ee @ 
oe © e ee ] | ® 
oe @ e ee @ 
oe © @ oo | | ® 
ee © @ o-@ oo ¢@ 
e-0 © @ eo e-@ © 

JUMPER 


Row B Pins are connected to the D-Connector on the Backpan el. 
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Figure 5-5. RS-232C option card jumper configuration. The first 
two examples of jumper configurations, DTE and DCE, 
tell the analyzer that the host can recognize and transmit 
XON/XOFF characters. The third example tells. the ana- 


lyzer to receive hardware XON/XOFF signals from the 
host computer. 


INTERNATIONAL NOTES MENU 


The analyzer features optional online help in these languages: 
English, Dutch, French, German, and Spanish. If you install 
international notes, the Main menu lists notes as an option. 


To change the current language selection, call up the 
International Notes menu and press 0 or 2 till the language 
you want is displayed. After that, online help is displayed in 
the language you specified. 
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Table 5-3 
RS-232C Data Transfer Commands 


Read active eecus ‘The Sea pleads chor active 
setup to the host. 


Read display memory. The analyzer uploads the 

display memory to the host. To select the display 

memory, call up the memory-select menu and se- 
lect the memory you want to upload. 


Write active setup. The host downloads to the ana- 
lyzer a setup stored on the host system. This 
overwrites the active analyzer setup, after which the 
analyzer automatically resets itself. 


acquisition to the analyzer’s active display memory. 
This overwrites the currently selected display mem- 
ory on the analyzer, after which the analyzer auto- 
matically does a warm reset. To change the display 
memory before you destroy it, call up the memory- 
select menu and select the memory you want to 
overwrite. 


Escape. If you 1 enter an “escape character at the 
host, the analyzer aborts any on-going or pending 
data transmission. 


The RS-232C interface option uses hexadecimal ASCII format 
for all data transfers. For example, the coded hexadecimal 
value OA is transferred to and from the host as an ASCII 30 
and an ASCII 41. 


The analyzer expects downloaded setups and acquisitions to 
be in the same format as when the setups and acquisitions 
were uploaded to the host. If you change data in a setup on 
the host and then load that setup back down to the analyzer, 
the analyzer may not be able to acquire data properly on the 
modified setup. 


Write display memory. The host downloads a . data 
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| 
Table 5-5 
RS-232C Pins | 
Pin| Name Description | 
1 | ground Ground 
2 | TxD/RxD | Transmit data/receive data 
3 | RxD/TxD | Receive data/transmit data 
4 | RTS/CTS | Ready to send/clear to send 
5 | CTS/RTS | Clear to send/ready to send 
6 | DSR/DTR | Data set ready/data terminal ready 
7 | ground Ground 
20 | DTR/DSR | Data terminal ready/data set ready 


To communicate, the RS-232C interface option sets up 
handshaking between the host and analyzer. The RS-232C 
option recognizes and transmits XON/XOFF characters, so 
the host must also recognize these characters. The RS-232C 
interface option uses pins 4 and 5 in a pair and pins 6 and 20 
in a pair to set up the handshaking. 


If your host doesn’t recognize or transmit XON/XOFF charac- 
ters, it must be able to use hardware signals for buffer-full and 
buffer-empty indications. You can jumper the RS-232C inter- 
face option pins 4 and 5 together and pins 6 and 20 together 
to turn off handshaking and let your host use hardware 
signals. This also allows you to use a cable that has fewer pins 
to connect the analyzer to your host. 


The RS-232C option card allows you to set the output pins for 
the recognition and transmission signals previously listed. 
Figure 5-5 shows the jumper block and three examples of 
configurations you might use. 
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Appendix A 
LOGIC ANALYZER CONCEPTS 


Logic analyzers are designed to check out digital hardware 
and software. Before logic analyzers were developed, the only 
instrument that allowed designers and technicians to monitor 
digital operation was the oscilloscope. 


LOGIC ANALYZERS VS. OSCILLOSCOPES 


Most oscilloscopes display only two to four channels. 
However, in today’s digital applications, you often need to 
look at up to 48 or more channels at the same time. The 
strengths of logic analyzers are that they can: 


e sample many signals at once 

e sample non-repetitive signals 

e display information in different formats 

e trigger on a particular combination of signals 

e show timing relationships of many signals at once 

e capture data that occurs before a predefined trigger 
e collect and store data selectively 


When would you still need to use an oscilloscope? Use an 
oscilloscope when you want to display signal amplitude vs. 
time in fine detail. Some scopes can measure the time interval 
between events with subnanosecond accuracy. Therefore, 
scopes are most useful when you need a small (1-4 chan- 
nels), detailed picture for parametric measurements, such as 
signal rise or fall times, amplitude, and pulse wicth. 
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SAMPLE CLOCK 
INCOMING DATA 


f 
THRESHOLD 


DIGITIZED OR STORED SIGNAL 


ot LI UL 


Figure A-2. Sample clock. The sample clock determines when the 
analyzer looks at the incoming signals. On the rising 
edge of the sample clock, the analyzer compares the 
amplitude of the incoming data to the threshold. If the 
signal is above the threshold when the sample clock 
occurs, the analyzer stores a 1; if the signal is below the 
threshold, the analyzer stores a 0. 


Asynchronous Clock 


If the sample clock is generated by the logic analyzer, it is 
called an internal or asynchronous clock. You can choose the 
asynchronous clock rate by choosing one of the rate selec- 
tions on your logic analyzer. 


In general, the asynchronous sampling rate (clock) should be 
at least twice as fast as the fastest frequency of data being 
sampled. This makes sure that every high and low transition is 
captured. For example, in the top half of Figure A-3, the sam- 
pling rate is not fast enough to detect the narrow pulse. The 
faster clock rate in the bottom half of the figure captures the 
narrow pulse; it also shows a more accurate representation of 
the incoming data waveform. 


You get the best signal resolution when the sample clock is 
ten or more times faster than the data rate. 
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In these cases, it’s easier to analyze meaningful data if you 
use a signal from your SUT to control the data sampling rate. 
When your SUT supplies the sample clock, the clock is called 
an external or synchronous clock. Synchronous analysis 
tells you what state your SUT was in for each clock pulse at 
which data was sampled. Figure A-4 shows a synchronous 
clock cycle. 


SYSTEM SEES: | | 
LOGIC ANALYZER | | 
SEES: 
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Figure A-4. Synchronous sampling. When the sample clock 
is generated by the SUT, the clock is called a 
synchronous clock. 


DISPLAY FORMATS 


A major benefit of logic analyzers is their ability to display 
acquired data in a format appropriate for your application. This 
makes it easier for you to read and analyze the information 
acquired from your SUT. The three common display formats 
are state tables, disassembly mnemonics, and timing dia- 
grams. Section 4 explains the features of these 1230 Logic 
Analyzer displays in detail. 
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SAMPLING DATA 


A logic analyzer samples the input waveforms to determine 
whether they are high or low in relation to a threshold voltage 
(see Figure A-1). If the signal is above the threshold when it is 
sampled, the logic analyzer stores it as a 1 or high. Similarly, if 
the signal is below the threshold, it is stored as a O or low. 


Exactly when each high or low is sampled and stored into 
memory is determined by the sample clock (see Figure A-2). 
This clock can be either supplied internally by the logic 
analyzer or externally by the system under test (SUT). 
Another word for sample clock is timebase. 


f 
THRESHOLD 


Figure A-1. Threshold voltage. Logic analyzers digitize incoming 
signals by comparing the signal voltage to a reference 
threshold voltage and storing the result (1 or Q) in 
memory. 
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MED, MAR @9, 1988 11 49 D+ SELTST 


hex oct 
1142 G4B@ @7716@ B@191808@1 BBG188 

1143 @47@ 177161 118@@@@001 11@111 

1144 0448 067538 @G11808G11 110808 

1145 @47@ 16716@ 11@@@@8001 16018@ 

1146 @4F@ 167167 GOLLLI1IG@L1i @i11iil 

1147 @430 177161 @@LL111181 BiLiil 

1148 @4B6 177168 881818800! Bae1eG 

1149 @4B@ 167161 1108080001 118111 

115@ @44@ 167530 GGL11G@@G1!1 118886 

1151 @47@ G67166 G@BGG8G8G1 B8018G 
Pike O4FO-177165-1111111811~-10116e ——_-- --—— 
1953 @43@ 177163 11@11@1011 111160 

1154 @4B@ 1671608 8@1416@001 680160 

1155 @4B@ G67161 G@BGQBGRG1 B1Gi1i 

1156 @44@ 167538 Li@i@B@Bil 161118 

1157 @47@ 177168 BGBGR8G8G1 BRG1ee 

1158 @4F@ 177165 1111111811 161160 

1359 G@4F@ 167163 LIGL1E@1Bil 111168@ 

116@ G4B@ 167166 G@LI1GG@E1 Bililt 

1161 @4B@ 167161 GOBGBGGGGi 414111 
Scroll:4v  Cursoriar Jt 
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Figure A-5. State table. In a state table, each horizontal row repre- 
sents one data sample — what the channels were doing 
at that point in time. For displays in binary radix, each 
vertical column represents the data from one channel 
recorded at successive points in time. If your're display- 
ing data in radixes other than binary, each row repre- 
sents several channels. For example, in hex adecimal 
radix, each displayed digit represents four channels. 


Disassembly Mnemonics 


In many logic analyzer applications, you need to monitor 
microprocessor address, data, and control buses. Logic an- 
alyzers do this by analyzing the microprocessor bus cycles 
and then decoding those logic states into microprocessor 
mnemonics. For example, a data value of 6600 may be de- 
coded to mean BNE (branch if not equal). 


By analyzing and decoding bus cycles, a logic analyzer can 
correlate addresses and data associated with each logic state. 
The analyzer can then display that information in a disassem- 
bly format, as shown in Figure A-6. These mnemonic-coded 
displays let you analyze state machine problems without hav- 
ing to manually translate displayed binary or hexadecimal 

data. Being able to disassemble microprocessor instructions 
can shorten the time you spend debugging your system. 
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INCOMING DATA 
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Figure A-3. Sample clock rates. The faster sample clock captures 
the narrow pulse missed by the slower sample clock 
(top). To make sure all data transitions are captured, use 
an asynchronous clock rate at least twice as fast as the 
fastest data being sampled. 


Synchronous Clock 


In many cases, data is meaningful to the systern under test 
(SUT) only at specific points in time. For example, data might 
be meaningful only when: 


e aprocessor bus has a valid address or instruction 
e acounter outputs its next value 
e acharacter is received from a control panel 
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Because you can see the logic states across each signal line, 
or channel, timing diagrams are useful for hardware trouble- 


shooting. 


They let you look at the timing relationships be- 


tween signals and check propagation delay times. 


TUE, FEB @9, 1988 
Ti Asyn 1 pS Cur:@ 


Ref = 


BITAS) 
BITI4 


Func: Fo Cursor: «> 


16:@3 ASYNCLUS 
2k 

522 Cursor = 558 Ref to Cursor = +3658 Pai 
| 


LEEDEDCEEDOPODRAOEEDOUD RRO DUROUUR DOOD DOOD DDQOUDDGERDOCERDOUED RCRD GQ OUD ROGEOROEDROGTUUGOD BQGBD AUG 


Hoe OD ee Oe OOK woe 


Scrolli4w Set Ref ENTER 


Page: @,2 
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Figure A-7. Timing diagram. A timing diagram is a pseudo-wave- 


form display. You can use timing diagrams to look at 
timing relationships between signals. In these diagrams, 
the horizontal axis shows samples and the vertical axis 
shows data channels. 


GLITCH DETECTION 


When using an analyzer’s internal clock, the rate you select for 
sampling data should be faster than the rate of the data being 
sampled. Sometimes, activity occurs in such fast pulses that 
even the fastest sampling rate is not fast enough. 


When activity occurs so much faster than the sampling rate, 
the pulses are generally many times narrower than any other 
typical pulse in the data. These extremely fast pulses are 
called glitches. A glitch is defined as two or more transitions 
on a signal occurring between two adjacent sampling points. 
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State Tables 


State tables display data in a list format (Figure A-5). Each 
horizontal row represents one sample; each vertical column 
represents one channel. State tables are useful when you 
want to see the word flow, or data sequencing. While timing 
diagrams are most often associated with hardware trouble- 
shooting, state tables lend themselves more readily to soft- 
ware debugging. 


Most analyzers can display state data in different radixes. For 
the 1230 Logic Analyzer, a radix is the alphanumeric format in 
which a value is displayed; for example, binary or ASCII. Being 
able to choose the radix for data displays makes it easier for 
you to relate acquired data to other documentation (data 
books, listings, and so on) about your SUT. Figure A-S shows 
a state table using different display radixes. 


Most analyzers can store more data than a state table can 
display at one time. For example, some analyzers, like the 
1230, can store up to 2K bytes of data and display up to 20 
lines of data for each channel on the screen. You can move 
through the acquired data backwards, forwards, or in jumps 
by scrolling. 
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TRIGGERING 


In a storage oscilloscope, the trigger event starts the sweep 
and, therefore, the acquisition and storage of data. In a logic 
analyzer, the trigger event stops data acquisition, either imme- 
diately or after a specific number of clock cycles. This means 
that a logic analyzer can display data before and after the 
trigger event. Because of this, the trigger event gives you a 
reference point in the acquired data. 


Trigger Events and Word Recognizers 


The trigger event is detected by the logic analyzer’s word rec- 
ognizer circuits. Word recognizers let you specify the type of 
trigger event on which you want data acquisition to stop. For 
example, you could specify the rising or falling edge of a sig- 
nal line (a single input). You could also specify a combination 
of highs and lows across parallel channels. 

Most logic analyzers provide trigger word recognizers with 
widths equal to the number of available data channels. 


Figure A-9 shows a logic diagram of a word recognizer. A 
word recognizer includes a set of programmable AND gates. 
Each gate has one input for a data channel and one input for a 
programmable word recognizer value. 


Each acquired data sample is compared by the word recog- 
nizer to the trigger word. When a match is found, the logic 
analyzer stops data acquisition and displays the results. 
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Addy Data 68800 Disassembly Ma Cucle Stat 


1@71 @FLFC2 1628 2MOVE.B e@1@(A@),D@ S$ OPC FT 
1972 @FLFB@ 121@ MOVE.B (AG), Di $ OPC FI 
1973 @FLFB2 @2@1 ANDI.B #16,D1 $ OPC FT 
1074 FFFF@3 --G § vRD.L 
1875 GFLFB4 @81@ § RD.E 
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Figure A-6. Disassembly mnemonics. Mnemonic-decoded displays 
help reduce the time you spend debugging your SUT. To 
do disassembly, you usually need a microprocessor- 
specific data probe and microprocess or disassembler (a 
reverse assembler) software. 


Timing Diagram 


Timing diagrams (as shown in Figure A-7) are pseudo-wave- 
form displays that represent the highs and lows of data states 
as they change, rather than actual voltages across the line. 
Figure A-2, earlier in this section, shows a timing diagram’s 
digitized signal (a trace) and the corresponding actual incom- 
ing signal. 


For each timing diagram, the vertical axis lists the channels on 
which you acquired (or tried to acquire) data. The horizontal 
axis lists the samples taken across a period of time. You can 
decrease or increase the display resolution to show more or 
less samples on the screen. This lets you show both very 
detailed information about the logic states, and also see an 
overview of all the acquired data in memory. Figure A-7 shows 
a high resolution (fine detail) for the acquired data. 
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ACQUISITION AND REFERENCE MEMORIES 


Most logic analyzers have two memories: acquisition memory 
and reference memory. Acquisition memory contains the most 
recently acquired data. As you acquire data from your SUT, 

that information is immediately placed in the acquisition mem- 
ory. Reference memory contains data acquired some time in 


the past. You can store the data from different acquisitions in 
reference memories. 


Comparing acquisition memory to reference memory gives 
you another evaluation tool for your SUT. For example, If you 
compare a reference memory from a known-good circuit to 
other circuits, you can see if the other circuits are also good by 
seeing if the data stored in the memories matches. This ap- 
proach is especially useful in manufacturing test ap plications. 


Figure A-10 shows a state table display of the results of an 
acquisition-reference memory comparison. Patterns that do 
not match are displayed in reverse video. 
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Figure A-10. Memory comparison. State table display of the results 
of an acquisition-reference memory comparison. Sam- 
ples where the two memories are different are marked 
by inverse video. 
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Glitches can be caused by sampling rates that are too slow, 
capacitive coupling between circuit board traces, by power 
supply ripples, by high instantaneous current demands of 
several devices at the same time, inadvertant interrupts, and 
many other events. 


You can often ignore glitches. However, when you're working 
with sequential logic, such as flip-flops and counters, glitches 
can signify a problem. Logic analyzers that can capture and 
display glitches can reduce debugging time for digital 
troubleshooters. 


Figure A-8 shows how glitches are displayed by the 1230 
Logic Analyzer. In the timing diagram, glitches are shown as 
intensified marks. 
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Figure A-8. Glitches. Glitches are displayed as intensified marks in 
the timing diagram. A glitch is two or more transitions of 
a signal occurring between two adjacent sample clocks. 
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Figure A-9. Word recognizer logic diagram. 


Trigger Position 


Most logic analyzers let you control how much data is stored 
before and after the trigger event. In this way, you can specify 
the position of the actual trigger event in the logic analyzers 
memory, which contains the acquired data. If you position the 
trigger toward the end of the sample memory, you can look 
backward in time to see what caused the trigger event. This 
ability to display negative time is one of the main advantages 
of using a logic analyzer over an oscilloscope. 


The amount of data before the trigger is called pretrigger data 
and the amount after the trigger is called posttrigger data. The 
total of the two is equal to the sample memory depth, usually 
about 2K words. 
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Appendix B 
DEFAULT MENUS 


This appendix describes the default conditions for the ana- 
lyzer menus. To upload the default setup instead of a previ- 
ously stored setup, press NOTES and ENTER firmly atthe same to 
reset the analyzer then press D for default. The header line for 
the menu should list the setup as -DEFAULT. If the header lists 
the setup as * -DEFAULT (with an asterisk), you’ve made 
changes to the default setup since it was last stored. 


The menus shown in this appendix are for a 64-channel 
analzyer. If you’re using an analyzer with less than 64 chan- 
nels, the difference for your default setup is that the analyzer 
will have a default channel group for each group of 16 chan- 
nels. This difference in the number of installed channels will 
be reflected in almost all analyzer menus. 


The default menus shown here do not include the 
Disassembly,GPIB, and International Notes menus. The de- 
fault Disassembly menus are different depending on the 
microprocessor probe you plug into the analyzer. Refer to 
your disassembly probe operator’s manual for information 
about the Disassembly menu. Refer to the 1230 GPIB Oper- 
ator’s Manual for information about GPIB. The International 
Notes menu is described in Section 5. 
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Figure B-3. Timebase menu. The default Timebase menu is set up 
with all probes linked. By default, the 1230 uses its own 
clock to acquire data (asynchronously) at a default sam- 
pling rate of 1 ws. Glitch detection is off. 
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Figure B-4. Channel Grouping menu. All probes are assigned to 
timebase T1, with channels listed in descending order. 
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TUE, MAY 18, 1988 17. 1@  -DEFAULT 
Update Memory : [88 Display: (Timing] 
Trigger Position: (@512] 8 2K 


Look for Trigger: [After Pre-TIrigger Memory Full) 


Compare : {Manual ] 
Compare Memory 1 to Memory: [2] 


Compare Mem Locations: [@@@0@]) to [2047] 
Use Channel Mask : CA ] 


Display Data at least: (5) seconds 


GPA GPB GPC GPD 
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Figure B-7. Run Control menu. In the default setup, the 1230 dis- 
plays timing information when you acquire data. The de- 
fault trigger position is 512. The default memory 
compare setting is manual. With the channel mask set to 
don’t care values, there is no difference between the 
update and reference memories. This means that you 
can’t make a manual memory comparison until you 
mask a valid value. 
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MON, MAY 16, 1988 17 @6 -DEFAULT 


Tektronix 1230/32 channel Logic Analyzer, V3.3 
(C) Tektronix, Inc. 1987, 1988 All rights reserved. 


Use the NOTES key whenever information is needed, 
or consult the Operator’s Manual. 


¥ represents DON’Y CARE condition. 


ee ee Press MENU to continue 
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Figure B-1. Initialization menu. 
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Figure B-2. Main menu. This menu shows no options installed. If 
you install options, spaces in the Utility column will list 
the installed options. 
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Figure B-9. State menu. The default State menu shows mo acquired 
data. All channel groups are displayed (none are 
masked from the display), and all groups are an the hexa- 
decimal display radix. 
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Figure B-5. Trigger Spec menu. The default trigger statement is an 
if-then statement and the default trigger condition is A, 
defined as all don't cares. 
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Figure B-6. Conditions menu. The default Conditions menu has all 
24 conditions set to don’t care values. The default 
names for the conditions are A, B, C, ..., X. By default, 
the conditions window shows only three Conditions. You 
can resize the window by pressing F or C. 
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THU, JUN @9, 1988 1@ @5 5 CASES 

1 CASES TUE, APR 19, 1988 11:27 No JB 

2 SET TWO THU, MAY @5, 1988 16:42 Yes J 

3 Z@O/4IB THU, JUN @9, 1988 @9:59 Yes J ¥9BQ 
4 6906 TUE, MAY 24, 1988 15:59 Yes 

5 6809 FRI, JUN @3, 1988 @8:12 Yes 

6 SLOW ACQ WED, JUN @8, 1988 12:54 No 

7 PM4@5 MON, MAY 23, 1988 11:59 Yes 

8 9@286 THU, JUN @9, 1988 89:48 No 


Active Setup: [CASES ] Protection: [ No] 


Select Setup:4 w Load:8@ Savei2 
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Figure B-11. Storage menu. This menu stores the user-specified 
menu settings (setups). This menu also lets you load 
stored setups so you can display data acquired with 
previous setups, and also acquire new data with a 
setup you’ve previously defined. When you first receive 
your analyzer from the factory, the default Setup is 
stored in every space. This menu shows eig ht possible 
configurations for different acquisitions. 
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THU, JUN @9, 1988 10:02 % -DEFAULT 
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Link TB Format Rate Gilt; Link IB Format Rate Git 


RE 11 Async 208 uS No Ti Sync No 
Bm 12 Sync No 
SPeee Unused ----- 
| 
& ~ DEFAULT Z28@/41B 


| Memory 4 
THU, JUN @9, 1988 10:02 THU, JUN @9, 1988 89:59 


Link TB Format Rate Gilt Link TB Format Rate Gilt 


BW Ti Asyunc 2S Yes (RTL Sync No 
Bw t2 async 44 nS Yes 
T3 Async 1@ n$ No 


| D | T4 Sync No 
Select Memory: 4 7 4 > 
6878-116 


Figure B-8. Mem Select menu. This menu displays the main setup 
parameters for each of the four analyzer memories. Al- 
though this menu shows setups for several analyzer 
configurations, the box shows that memory 1 is selected 
as the display memory. 
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| Baud Rate: { 4848] 
Parity: [NONE] 
' Hord Length: {8] 
Stop Bits: Ci] 


Select: 6,2 
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Figure B-14. RS-232C menu. This pop-up menu sets the baud rate, 
word length, parity, and stop bits for the optional RS- 
232C communication protocol 
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Figure B-10. Timing menu. The default Timing menu shows no ac- 


quired data. The default names for the timing traces 
reflect the default channel groups: GPA, GPB, GPC, 
and GPD, each with input channels 15—O. The default 
Timing menu shows the first page of timing traces. To 
see other pages, press O or 2. 


Appendix C. INSTALLATION AND SETUP 


INSTALLING EXPANSION CARDS». 4.4050 46-004 sa wes dbo. C-1 
INSTALLING OPTIONS CARDS ® s:.ccnh a cw ndave ed ee bee dd aden C-4 
PIMC) Seok hash Gaghel ek adn uad lan center Sabu aencned.d ots eee C-7 
CONMOCUNO PIO DES aus doce ¢ cap dow cde hee eee as SALES C-7 
SENG UP ACQUISIION PRODES: 9 lena Gacate ens eiaedre dk ds . C-8 
I VO Fe A TOO. sr.hne aes. & eaeer a Aiea tae ela eels Gadeien C-9 
Vaniable: ThresnOld VOlaGeS= 3.44 6 des bed aah ada ead C-9 
POG4GS GlOCK LINCS won s6.0) dee sa diate oe -does eerack adeaaes eee C-10 
POS UAC LIC ca: aye 4 tec cca po Bierdeld Ghd Medd eee a C-12 
Ota ExleMal dG. e.diied- ae Sets tea deecu i che, g-tpaneas dvs, hae C-12 
TE O44 S TODO ase peach eek ie deca uel eae ao ticdnat hd take Genes a Atlante C-12 
POSER SO OCK LIMES S 3425.4 dss deten ocaite ecient nh creat eae lads C-12 
, 6443 Qualifier LINCS ce vou-w So oea ada Me wed Paws C-14 
PO443 EXtGmal LINCS 4 <.icamue sada wedi dacs oad dota ied C-14 
Setting Up Microprocessor Probes ..............000 ce. C-15 


dNlas GNV NOILVTIVLSNI ‘9D 


Default Menus — 1230 Operator’s 


Date: 
C3, JAN @1, 1980] 
Time: (46: 88) 


Intensity: : 


| Screensaver: [ON ] 


| 
{ 


Select: @,2 
Set Date: ENTER 
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Figure B-12. System Settings menu. This pop-up menu sets the 
date, time, screen intensity, and screen-saver features. 
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Figure B-13. Printer Port menu. This menu lets you specify the 
range of memory you want to print, the print density at 
which you want to print, and other details. 
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Appendix C 
INSTALLATION AND SETUP 


This appendix shows you how to install and set up the ana- 

lyzer for your application. The installation procedure includes 
instructions for installing expansion cards and probes. Refer 

to Section 1, Getting Started for figures and descriptions of the 
analyzer front and rear panels. 


These installation and setup procedures assume that you're 

facing the analyzer and that the analyzer is in a normal, up- 

right position. Refer to the 1230 Logic Analyzer Service Man- 
ual for detailed assembly and disassembly instructions. 


Turn the power off and disconnect the power 
source before removing the top cover. Do not try to 
install or remove anything from the analyzer with the 
instrument on or the power cord connected. Failure 
to do so may result in personal injury. 


INSTALLING EXPANSION CARDS 


The analyzer can have up to three 16-channel 1230E1 expan- 
sion cards installed at one time. Expansion cards are used 
with acquisition probes. The connection procedure for acqui- 
sition probes is later in this section. 


You need a magnetic-tip #1 POZIDRIV screwdriver to install or 
remove boards or probes. The following steps tell you how to 
install expansion cards for the analyzer: 


1. Make sure power to the analyzer is off and the power cord 
is disconnected. 
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9. Replace the circuit-board cover and screws. 


10. Replace the analyzer’s top cover and screws. 
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Figure C-1. Top cover and circuit board cover. 
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If you’re installing the RS-232C or GPIB interface, make sure 
the option is in the card slot closest to the back panel. This 
position gets first priority on interrupt servicing from the Con- 
troller board. If you have both options, use the back card slot 
for the option you will use most. (The printer and notes op- 
tions don’t use interrupts, so you should install those options 
in other slots, closer to the front panel.) 


Follow these steps to install an option card. (Remove a card 
by reversing the appropriate steps.) Figure C-3 shows the 
option cards. 


1. Make sure the power is off and the power cord is discon- 
nected from the analyzer. 


2. Make sure the analyzer is protected from static. 


») 
: CAUTION 
4 


tS SI” S&L a TS BF 


Static discharge can damage any semiconductor in 
this instrument. Damage to electrical components 
may not be immediately apparent. Take standard 
anti-static precautions. 


3. Take off the analyzer’s covers as described in the proce- 
dure listed earlier in this appendix. 


4. If an expansion card is installed in position D, close to the 
Controller board, disconnect the card’s probe intercon- 
nect cable and remove the card. This gives you enough 
room in the mainframe to install or remove option cards 
from the Controller board. 


5. Gently but firmly install the option card in one of the option 
slots. (Install the RS-232C or GPIB option in the slot clos- 
est to the back panel. Install other options toward the front 
panel.) Make sure the card is well-seated. 


6. Unscrew the two Phillips-head screws from one of the 
blank option plates on the analyzer’s back panel. Remove 
the screws and plate and set them aside. 


7. Replace the blank plate with the new option plate that has 
a probe connector on it. Screw the plate down with the 
two Phillips-head screws you set aside in step 6. 
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2. Make sure that the analyzer is protected from static. 


~ A A a i ~~ a wT a 


Static discharge can damage any semiconductor in 
this instrument. Damage to electrical components 
may not be immediately apparent. Take standard 
anti-static precautions. 


Remove the top cover of the analyzer by removing the 
four Phillips-head screws on the cover, two on each side. 
Figure C-1 shows the analyzer’s top cover and the circuit- 
board cover. 


Lift the cover and set it aside. 


Refer to Figure C-1. Remove the three screws on the right 
side of the metal plate that covers the circuit boards, then 
loosen the three captive screws on the left side of the 
metal plate. 


Lift off the metal plate and set it aside. 


Firmly but gently plug the expansion card (or cards) into 
the appropriate card slot. Plug the first card into the slot 
on the right (near the outside of the analyzer), the second 
card in the middle slot, and the third card in the slot on the 
left (near the Controller board). Make sure each expan- 
sion card is well-seated. 


Connect the cards to the probe-interconnect cables as 
described in the following list. Figure C-2 shows the 
probe-interconnect cables and cards. 


e Connect the right-expansion card to the cable connector 


for probe B. 


e Connect the middle-expansion card to the cable 
connector for probe C. 


e Connect the left-expansion card, the one closest to the 


Controller board, to probe D’s cable connector. 


e Connect the Master Analyzer board to the cable connec- 


tor for probe A. 


| 
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PROBES 


You can order three kinds of probes for the 1230 Logic 
Analyzer. 


e P6444 acquisition probes 
e P6443 acquisition probes 
e Disassembly probes 


The P6444 probes are standard 16-channel acquisition 
probes that let you specify a variable threshold voltage for 
triggering. The P6443 probes are optional 16-channel 
acquisition probes that acquire data at the standard 

TTL threshold voltage level (+ 1.4 V). The microprocessor 


disassembly probes are also optional. Refer to Appendix D, 
Options and Accessories, for a list of microprocessors the 
analyzer Supports. 


Connecting Probes 


This procedure tells you how to connect probes to the analyz- 
er’s front panel. 


1. Make sure power to the analyzer is off and the power cord 
disconnected. 


; CAUTION f 
Do not connect any probe to the analyzer unless 
power to the analyzer is off and the probe is not 
connected to a powered system. Always power up 
the analyzer before powering up the SUT. 


2. Refer to Figure C-4 and plug the first probe into probe slot 
A on the front of the analyzer. To acquire data, probe slot 
A must always have a probe plugged in. 


3. Plug inthe rest of the probes to probe slots B, C, and Don 
the front panel. 


4. Power up the analyzer, which powers up the probes. 
Connect the probe leads to your SUT. 
6. Power up the SUT. 
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Figure C-2. Probe interconnect cables and expansion cards. Con- 
nect the probe cables to the expansion cards as shown 
here. Interconnect cable A should already be attached to 
the Master Analyzer board. 


INSTALLING OPTION CARDS 


Option cards, such as RS-232C and GPIB interfaces, are 
mounted on the Controller board. The analyzer currently sup- 
ports these options: 


e RS-232C protocol, which consists of a circuit board, 
cable, and back-panel connector 


e GPIB interface, which consists of a circuit board, cable, 
and back-panel connector 


e Parallel-printer interface, which consists of a circuit 
board, cable, and back-panel connector 


e International notes, which consists of a circuit board only 
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The P6444 Probe 


The P6444 acquisition probe lets you specify differe nt thresh- 
old voltages at which the analyzer recognizes a data high or 
low. This probe also uses DIP switches to let you quickly and 
easily configure clock, qualifier, and external lines for your 

SUT. Figure C-5, later in this section, shows the DIP switches. 


Variable Threshold Voltages. The P6444 probe lets you use 
these voltages: 


TTL +1.4V 

HCMOS +2.5V 

ECL -1.3V 

VAR. —9.0 to +9.0 V (excluding 0 V) 


To change the threshold voltage, move the cursor to the 
threshold field in the Timebase menu and press 0 or 2 to cycle 
through the voltage options. When you set the threshold field 
to VAR, you can then change each voltage digit by pressing O 
or 2 to increase or decrease the field’s value. You can also use 
those keys to change the polarity for logic True. 


If you set a threshold voltage other than TTL, then plug in a 
P6443 probe without changing the threshold back to TTL, the 
analyzer gives you a warning message when you Power up 
again. The message tells you that the current threshold volt- 
age settings are incompatible with the installed probes. When 
you call up the Timebase menu, the analyzer asks if it can 
change the settings to compatible values. Follow these steps 
to restore valid threshold voltage settings. 


1. Call up the Timebase menu and press ENTER when you 
see this message: 


OK to change incompatible threshold values’? 
Press ENTER to confirm, MENU to abort 


2. Press MENU to save the Timebase menu and return to the 
analyzer’s Main menu. 


Figure C-5 shows the P6444 probe label, listing the probe 
connections and DIP switches for the clock, qualifier, and ex- 


ternal lines. Use a sharp tool, such as a pin or paper clip, to 
toggle the DIP switches. 


Installation — 1230 Operator’s 


8. 
2 


Attach the option’s cable to the appropriate option card. 


Plug the option cables into the back-panel port connec- 
tors in this order: 


a. The back option card connects to the left option cable. 
b. The middle card connects to the middle option cable. 


c. The front card connects to the right option cable. 


10. Replace the 16-channel expansion card in position D and 


the probe-interconnect cable. 


11. Replace the circuit board cover. 


12. Replace the analyzer’s top cover. 


Option circuit boards 
installed on top of 
Controller Board. 


Cables connecting 
option circuit board 
to back panel 
connectors. 
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Figure C-3. Option cards. Since the rear option card slot receives 


C-6 


the first interrupt priority, install RS-232C protocol or 

GPIB interface options there. If you have both options, 
install the one you use most in the rear slot and the one 
you use next in the middle slot. Use the third option card 


slot for the printer port or international notes. ( 
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NOTE 


When you connect the clock or qualifier lines you 
must also connect the gound lines that are associ- 
ated with that lead set. The grounds for the external, 
clock, and qualifier lines are not white. Check the 
probe label to make sure you use the proper line for 
ground. 


e {Ifyou want to acquire data on the rising edge of the clock 
pulse, connect CLK 1 to the SUT clock source and set 
the CLK 1 switch on the probe to I. 


e If you want to acquire data on the falling edge of the 
clock pulse, connect CLK 1 to the SUT clock source and 
set the CLK 1 switch on the probe to L. 


e If you want to acquire data on the rising or falling edge of 
the clock pulse, connect CLK 1 and CLK 2 to the SUT 
clock source and set the CLK 1 switch to_I and the CLK 
2 switch to L. 


e If you want two probes to acquire data in parallel on the 
rising edge of the clock pulse, connect the CLK 1 line 
from both probes to the same clock source point in the 
SUT. Then, set the CLK 1 switches on both probes to _] . 


e If you want to make a twisted pair for the clock line to 
make sure no noise appears on the line, twist the 
nearest ground to the CLK line before connecting it to 
the SUT clock source. It is especially advisable to twist a 
ground around the clock lead if you are acquiring at 
rates faster than 15 MHz. 


You don’t have to connect CLK lines that aren’t being used. 
However, you should pull the unused leads away from the 
others to reduce cross talk between the leads. 


en 
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Figure C-4. Connecting probes. Probe slot A must always have a 
orobe plugged in to acquire data. If you have more than 
one probe, you don’t have to connect others into any 
particular order, but for simplicity, it's better to plug the 
second probe into slot B, the third in C, and so on. 


Setting Up Acquisition Probes 


This discussion tells you how to set up acquisition probes, 
which are used with the expansion cards installed earlier in 
this section. 


The analyzer can have up to four acquisition probes. You 
should connect as many probes to the analyzer as you have 
expansion cards installed. If you don’t plug in the probes but 
have expansion cards installed for those probes, the analyzer 
assumes you are still doing acquisition on those missing 
channels. The state display will show an invalid acquisition 
(dimmed, to show that it is invalid) for the channels on the 
missing probes. The timing diagram won't show traces for the 
invalid data. 


Installation — 1230 Operator's 


NOTE 


When you connect the clock or qualifier lines you 
must also connect the gound lines that are associ- 
ated with that lead set. The grounds for the clocks 
and qualifiers lines are not white. Check the probe 
label to make sure you use the proper line for 
ground. 


e lf you want to acquire data on the rising edge of the clock 
pulse, connect a CLK HIGH to the SUT clock source. 


e lf you want to acquire data on the falling edge of the 
clock pulse, connect a CLK LOW to the SUT clock 
SOUICE. 


e lf you want to acquire data on the rising or falling edge of 
the clock pulse, connect a CLK HIGH and a CLK LOW 
line to the SUT clock source. 


e If you want two probes to acquire data in parallel on the 
rising edge of the clock pulse, connect a CLK HIGH line 
from both probes to the same clock source point in the 
SUT. 


e lf you want to make a twisted pair for the clock line to 
make sure no noise appears on the line, twist the 
nearest ground to the CLK line before connecting it to 
the SUT clock source. Clock and ground lines should be 
twisted around each other if your sample rate is greater 
than 15 MHz. 


You don’t have to connect CLK and QUAL lines that aren't 
being used; unused CLK and QUAL lines are automatically 
pulled to the True state. 


When more than one clock signal is connected, the signals 
are ORed together: 


(CLK High OR CLK High OR CLK Low OR CLK Low) 
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EXT OFF EXT ON 

A QUAL OFF QUAL ON 
EXT L EXT I 
CLK 2 L CLK 2 I 
QUAL LOW QUAL HIGH 
CLA? i CLK 1 JS” 
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Figure C-5. P6444 label and switches. The probe’s DIP switches 
are set into the probe casing to keep them from being 
accidentally toggled during setups and acquisitions. 
Use a sharp tool, such as a pin or paper clip, to toggle 
the DIP switches. 


P6444 Clock Lines. When acquiring data with a synchronous 
clock, you can choose to acquire data samples on either ris- 
ing edges or falling edges of the clock signal. Use the CLK 1 
and CLK 2 switches on the top of the probe to select either a 
rising or falling edge for the corresponding clock inputs (see 
Figure C-5). The following examples explain some synchro- 
nous clock settings. 
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Setting Up Microprocessor Probes 


Follow these steps to connect a microprocessor disassembly 
probe to the analyzer. Refer to the operator’s manual for your 
disassembly probe for detailed instructions about using the 
microprocessor probe. 


1. Make sure power to the analyzer and SUT is off. 


OA 4 4 A 4 a Sy 


CAUTION , 
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Do not connect any probe to the analyzer unless 
power to the analyzer and SUT is off. If you connect 
a probe when the analyzer power is off and the SUT 
is on, the probe may be damaged. 


2. Plug the bottom cable from the probe into slot A on the 
front of the analyzer. 


3. Plug the top cable from the probe into slot B onthe front of 
the analyzer. 


4. lf your disassembly probe has three probe cables, con- 
nect the third probe cable to probe slot C on the front 
panel of the analyzer. 


5. Connect the microprocessor-probe clip to the system 
you're testing. 


6. Power up the analyzer, which powers up the probes. 
7. Turn on power to the system. 


8. Press ENTER to upload the microprocessor disassembly 
setup. If you press MENU instead, the previous 1230 setup 
is saved and the microprocessor setup is not loaded into 
the analyzer. Whether you press ENTER or MENU, the Main 
menu is displayed as soon as you upload the disassembly 
setup or save the existing setup. 


You can change the analyzer setup for the probe later, but if 
you make a mistake changing the setup, the probe may not 
acquire or disassemble properly. Refer to your disassembly 
probe’s operator's manual for more information about your 
microprocessor-disassembly probe. 


As long as the data in memory is valid for the micro processor 
and you have the disassembly probe plugged in, you can 
display acquired data in disassembly format on the analyzer. 
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P6444 Qualifier Line. You can use the P6444 qualifier input 
to qualify acquisition clock signals. This means that the 
analyzer doesn’t acquire data on a clock pulse unless a True 
signal is present on the qualifier line at the same time the 
clock pulse occurs. Use the QUAL ON/OFF switch to turn on 
the qualifier input line. Use the QUAL LOW/HIGH switch to tell 
the analyzer to recognize a logic low or a logic high as a True 
signal. 


NOTE 


When the QUAL line is not being used, the QUAL 
ON/OFF switch must be in the off position. 


P6444 External Line. The EXT input is edge-sensitive. It rec- 
ognizes signal transitions, not just whether a signal is high or 
low. To use the EXT input line, turn on the EXT ON/OFF switch 
and use the EXT _I/L switch to select whether a rising or 
falling edge should be recognized. 


If you use the EXT line, you can select the EXT line’s signal as 
a trigger condition in the Trigger Spec menu. Section 3, Sefup 
Menus, explains how to specify trigger conditions in the 
Trigger Spec menu. 


The P6443 Probe 


The P6443 acquisition probe has a threshold voltage of TTL 
+1.4 V. This discussion tells you how to connect the clock, 
qualifier, and external lines from the probe to your SUT. 


P6443 Clock Lines. Each P6443 probe has four clock lines 
and two clock-qualification lines (see P6443 Qualifier Lines 
later in this section). The CLK HIGH inputs cause data to be 
acquired on rising edges of the clock signal, and CLK LOW 
inputs cause data to be acquired on falling edges. The way 
you connect the probe CLK lines determines each probe's 
synchronous clocking. The following examples explain some 
synchronous connections. 


OAM DIN Se sara se lev ahig: 6 eink Se esse at Gh tis a re.tese a een eh a aerate ek D-1 
STANDARD ACCESSORIES 22 y.5 a4 4hctdy deo denen deter aes D-2 
OPTIONAL ACCESSORIES wees x Sine dee dds ko nena D-3 
Or OCA MNO NS karst erat acceded net Stead hte ey Se aoa oe ele D-4 


LIST OF TABLES 


Table D-1. Electrical Specs: Power Requirements ....... D-4 
Table D-2. 1230 Performance Specs.................. D-5 
Table D-3. 1230 Environmental Specs................. D-9 
Table D-4. 1230 Physical Specs...................... D-10 


Table D-5. P6444/P6443 Performance Specs........... D-11 


SOddS GNV SAINOSS3900V ‘a 


Installation — 1230 Operator’s 


P6443 Qualifier Lines. Each acquisition probe has two clock- 
qualifier lines. If qualifier lines are connected, a True signal 
(logic high for QUAL HIGH, and low for QUAL LOW) must be 
present on them at the same time the acquisition clock pulse 
occurs for a data sample to be acquired. If you’re not using 
the qualifier lines, you don’t have to connect them. The ana- 
lyzer automatically pulls them to the True state. However, to 
reduce noise and cross talk in the leads, you should pull un- 
used leads away from the others. 


lf more than one qualifier line is being used, they are ANDed 
together with the clock signals. The clock lines themselves are 
ORed: 


(CLK High OR CLK High OR CLK Low OR CLK Low) 
AND 
(QUAL High AND QUAL Low) 


P6443 External Lines. Each acquisition probe has two exter- 
nal lines. These lines can acquire an external signal that you 
can use in the Trigger Spec menu as a condition on which to 
trigger. The external lines recognize a transition from high to 
low, or low to high. To use the high external line (EXT HIGH), 
connect it to your SUT and connect the low external line (EXT 
LOW) to ground. To use the low external line, connect it to 
your SUT and connect the high to a logical high point in the 
circuit. 


If you’re acquiring data in parallel on two or more probes, 
connect both (or all) EXT HIGH lines to the same point in your 
SUT and connect both EXT LOW lines to the same point in 
your SUT. This lets you use the external lines for triggering 
parallel acquisition across the probes. 
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Appendix D 
ACCESSORIES AND SPECIFICATIONS 


This appendix lists the standard and optional accessories for 
the 1230 Logic Analyzer. This appendix also lists electrical, 
performance, environmental, and physical specifications. 


OPTIONS 


This list identifies the analyzer’s options: 


1230E1 


1230 Option 01 
1230 Option 02 
1230 Option 03 
4230 Option 04 
1230 Option 05 
1230 Option 06 
1230 Option 07 
1230 Option 08 
1230 Option 1S 
1230 Option 21 
1230 Option 22 
1230 Option 23 
1230 Option A1 
1230 Option A2 
1230 Option A3 
1230 Option A4 
1230 Option AS 


16-channel expander card, includes one 
P6444 probe 


RS232 port 

Parallel printer port 

GPIB port 

International notes 

Rackmount hardware 

Accessory bag 

GPIB acquisition leadset 

A6740G Async Serial Probe 
Substitute P6443 Probe for P6444 
1230 Logic Analyzer Service Manual 
Service Maintenance Kit 

VHS-PAL Videotape 

230V/6A 50 Hz Universal Euro plug 
230V/6A 50 Hz U.K. plug 

230V/6A 50 Hz Australian plug 
*230V/6A 60 Hz North American plug 
230V/6A 50 Hz Swiss plug 


* Canadian Standards Association certification 
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OPTIONAL ACCESSORIES 


The following list identifies the 1230 Optional Accessories. 


GPIB Acquisition Lead Sset 

1230 Rackmount Kit | 

1230 Service Maintenance Kit 

Accessory Bag 

1230 Training Videotape, U-Matic format 

1230 Training Videotape, Beta | format 

1230 Training Videotape, Beta II format 

1230 Training Videotape, Beta III format 

1230 Training Videotape, VHS-NTSC format 
1230 Training Videotape, VHS-PAL format 
1230 Training Videotape, VHS-SECAM format 
Package of 12 black, single-sided grabber tips 
Package of 12 yellow, double-sided grabber tips 
RS232 cable for use with the Option 01 
Parallel printer cable for use with Option 02 
GPIB cable for use with Option 03 
Training/test circuit 

Package of 5 training/test circuits 

Package of 5 quick reference guides 

Package of 5 workbooks 


012-1 276-00 
016-0947-00 
020-1 674-00 
016-0707-00 
068-0249-00 
068-0249-01 
068-0249-02 
068-0249-03 
068-0249-04 
068-0249-06 
068-0249-07 
020-1 386-00 
020-1 456-00 
012-091 1-00 
012-0997-00 
012-0630-01 
671-0049-00 
016-0948-00 
016-0949-00 
016-0950-00 


D-3 


Accessories and Specifications — 1230 Operator's 


Table D-2 
1230 PERFORMANCE SPECIFICATIONS 


Performance Supplemental 
Characteristic Requirement Information 
[SS OOO ETT 


2 Lithium, 3 V 
250 mA each, 
replace able 


2 years typical 


Clock/calendar 
battery life 


12 years typical 


Asynchronous 
clocking 

maximum number 
of rates 


Requires at least 
one 1230E1 
installed 


Active channels 
per probe 


16 channels, glitch off 
8 channels, glitch on 


40 ns or slower 
40 ns or slower, 


8 channels, 20 ns rate 
4 channels, 10 ns rate 


Range for each of 
the two async 
timebases 


Two async 
timebases can 
be used at once 
if one 41230E1 
installe G 


Timebase accuracy 
(@ 25 MHz Within .01% 


D-5 


Accessories and Specifications — 1230 Operator’s 


STANDARD ACCESSORIES 


The following list identifies the 1230 Standard Accessories. 


1 1230 Operator’s 
3 Quick Reference Guides 
1 Training videotape 


2 Workbooks 
1 Power Cord 
1 Test Circuit 
1 P6444 Probe 


P6444 Standard Accessories 
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1 black lead set 

1 red lead set 

1 white lead set 

22 black, single-sided grabber tips 
2 yellow, double-sided grabber tips 


070-6878-00 
ea 070-6880-00 


068-0249-04 (VHS-NTSC 
format) 


ea 062-9731-00 
161-0104-00 
671-0049-00 


174-1264-00 
174-1265-00 
174-1266-00 
ea 013-0217-00 
ea 013-0225-00 
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Table D-2 (cont.) 


1230 PERFORMANCE SPECIFICATIONS 


Characteristic 


LAE AE TE TE OL EID 


— SS 


Performance 
Requirement 


Trigger levels 


Word recognizers 
per level 


Minimum word 
recognition periods 
with one probe: 

25 MHz async 


50 MHz async 


100 MHz async 


Minimum word 
recognition periods 

with mutiple probes: 
25 MHz async 


50 MHz async 
100 MHz async 


Word recognizer 
reset time 


52 ns or 1 clock 


32 ns 

22 ns, basic-mode 
triggering 

32 ns, advanced- 


Supplemental 
Information 


128 to 1920 user 
selectable, 

in increments of 
128 


1 Basic Mode 
2 Advanced Mode 


43 ns or 1 clock 
period whichever 
is greater 


23 ns 


13 ns, basic-mode 
triggering 

23 ns, advanced- 
mode triggering 


period whichever 
is greater 


mode triggering 


40 ns minimum 
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SPECIFICATIONS 


The following tables list the specifications for the 1230 
Logic Analyzer: 


D-1 Electrical Specifications: Power Requirements 
D-2 1230 Performance Specifications 

D-3 1230 Environmental Specifications 

D-4 1230 Physical Specifications 

D-5 P6444/P6443 Performance specifications 


The performance specifications in Table D-2 are valid under 
the following conditions: 


1. The 1230 must be in an operating environment whose 
limits are listed in Table D-3 Environmental Specifications. 


2. The 1230 must have been calibrated at an ambient tem- 
perature between + 20° C and + 30° C, after a 30-minute 
warm-up. 


3. Any applicable conditions, not listed above but unique to 
a particular specification, are stated as part of that 
specification. 


The performance requirements column in Table D-2 contains 
values you can verify. Refer to your 1230 Logic Analyzer Ser- 
vice Manual for information about verifying the requirements. 
The supplemental information column in Table D-2 contains 
explanatory notes. 


Table D-1 
ELECTRICAL SPECIFICATIONS: POWER REQUIREMENTS 


Po 


AC input 115/230 VAC, 47 - 63 Hz Nominal 


Range 90 - 132/180-264 VAC 
Maximum power input 120 VA 
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Table D-3 
1230 ENVIRONMENTAL SPECIFICATIONS 


Characteristic Description 


Temperature 
operating 
Storage 


0°'G min. 455° Cmax: 
-40° C min.; +70° C max. 


Humidity 


operating & non- 95% —97% max. 
operating 

Altitude 
operating 4500 m (15,000 ft.) 


non-operating 15000 m (50,000 ft.) 


Electromagnetic 
interference 


meets FCC Part 15, Sub-part J, 
Class A, without probes 


Electrostatic The instrument will discharge 


immunity through 200 Qs resistance of a 
500 pF capacitor charged to 
14 KV without component failure. 
Safety This instrument complies with the require- 


ments of UL1244, IEC 
348, and CSA 556B. 


Cooling clearances 


top None required 
bottom 12 mm (0.5 in.) 
rear 50 mm (2 in.) 


sides 25 mm (1 in.) 
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Table D-2 (cont.) 
1230 PERFORMANCE SPECIFICATIONS 


Performance Supplemental 
Characteristic Requirement Information 


Synchronous clocking 
Maximum frequency 
Setup time 

Hold time 

Clock pulse 


25 MHz (40 ns) 
10 ns min 
O ns max 
10 ns min 


Maximum number of | 4 
rates 
Active channels per 


probe 


Requires three 
1230E1s 


16 


40 ns or 1 cycle TTL-level output, 
whichever is greater} back panel 


External trigger-out 
pulse width 


connector 
External trigger-out 4 cycles or 
Delay 160 ns 
whichever is 
greater back 
panel connector 
External trigger-in 20 ns minimum TTL-level input, 


pulse width positive edge 
triggered, back 


panel connector 


External trigger-in 20 ns + 2 cycles 
delay back panel 
connector 


External trigger input 


10 pF nominal, 


External trigger input 100 KQ nominal, 
resistance back panel 
connector 


capacitance back panel 
connector 

External trigger input —-5Vto +10V 
maximum voltage back panel 
| Fange connector 
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Table D-5 
P6444/P6443 PERFORMANCE SPECIFICATIONS 
Performance Supplemental 
Characteristic Requirement Information 


Input resistance 1MQ + 5% 


(all inputs) 


Input capacitance 
(all inputs) 


8 pF nominal, 
without test leads 


Nondestructive input 
voltage range 

P6444 

P6443 


+40 V 
—5to +10V 


Threshold range 
P6444 Selectable from 
+9Vto -—9 Vin 
100 mV incre- 
ments; also in- 
cludes preset 
values for TTL 
(+1.4V), ECL 
(—1.3 V), and 
HCMOS (+2.5 V) 


Input voltage Vin high 2.0 V min TTL-level, 1.4 V 
P6443 V in low 0.8 V max. nominal 


Minimum input 600 mV Centered around 
voltage swing selected 
P6444 threshold 
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Table D-2 (cont.) 
1230 PERFORMANCE SPECIFICATIONS 


Performance Supplemental 
Characteristic Requirement Information 
Level-level transition 


time, Trigger Spec 
menu 


which ever is 
greater 


80 ns or 2 cycles 


Acquisition memory 
depth 


2047 bits/channel 
2048 bits/channel 


25 MHz and below 
50 MHz, 100 MHz 


Minimum detectable 
glitch 


3 ns typical, 
40 ns async rate or 
slower 


Condition counter 
range 


Video output level RS170 compatible 


EXTERNAL 10 ns EXT 
minimum pulse width signals 

on acquisition 
probe(s) 
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Table D-4 
1236 PHYSICAL SPECIFICATIONS 


Characteristic 


Weight 
(no accessories) 


Description 


8.6 kg (19 Ibs), 1230 mainframe only 
9.7 kg (21.5 Ibs), 1230 with three 
1230E1 expander cards 


Overall dimensions see also Figure 2-1 


height 19 cm (7.48 in), handle folded back 
width 37.6 cm (14.8 in), including handle 
depth 


(handle folded back) 
(including handle) 


42. cm (16.5 in) 


48.9 cm (19.3 in) 
Probe cable length 


6878-128 


Figure D-1. Dimensions for the 1230. 
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GLOSSARY 


acquisition — The sampling of data from a system under test 
by a logic analyzer. Data is conditionally stored in acquisition 
memory so that you can display it in different formats or com- 
pare it to other acquired data. 


acquisition clock — The clock that determines the rate at 
which the logic analyzer will sample data. The clock can be an 
internal analyzer clock (asynchronous) with sampling rates 
you can specify, or an external clock (synchronous) with the 
sampling rate determined by your SUT. See also external 
clock and internal clock. 


acquisition cycle — A complete data acquisition sequence 
including start, search, sample, and stop phases. 


acquisition memory — The RAM in which data acquired by 
the analyzer is stored. 


acquisition memory sequence — A single sample of ac- 
quired data to which a unique identification number is as- 
signed. As data is acquired, each sample is assigned a 
consecutive sequence number. 


action — An instruction in the trigger specification menu that 
tells the analyzer to trigger, turn data storage on or off, or do 
nothing (NOP). 


active setup — The set of parameters that the analyzer is 
currently using to specify probe links, timebase formats, sam- 
pling rates, channel groups, conditions, reference and update 
memories, and so on. 


address — Anumber or expression that designates a specific 
location in a storage or memory device. 
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clock cycle — A clock sequence that includes both high- and 
low-going transitions. 


clock equation — The Boolean combination of eve nts 
needed to generate a store command. You can define a vari- 
ety of clock inputs and link them using Boolean operators. 
Data will only be sampled and stored in memory when this 
clock equation is true. 


clock qualification — The process of filtering out irrelevant 
data by combining an acquisition clock signal with One or 
more bus signals. 


clock qualifier — An external signal that acts as a gate for the 
acquisition clock. When the external signal is false, the acqui- 
sition clock is not allowed to load acquired data into the acqui- 
sition memory. See also acquisition memory. 


comparing memory — The process through which you com- 
pare data stored in one acquisition to data stored in another 
acquisition. The run control menu lets you specify the memo- 
ries you want to compare. 


condition — A value or event on which the analyzer will trig- 
ger. The analyzer has 51 conditions: trigin, external, clock, A, 
NOT A, B, NOT B, and so on through X and NOT X. Use the 
conditions menu to define conditions. You can define the 24 
conditions A, B, C, and so on through X. 


correlation — The tracking of independent events captured 
by different acquisition modules and indicating how they re- 
late to each other in time. Specifically, the chronological inter- 
leaving of data from two or more different acquisition modules 
into a single display; this shows real-time interactions between 
independently clocked circuits. 


count — A field in the trigger specification menu that lets you 
specify the number of times you want the condition or event to 
occur before the analyzer triggers. 


cursor — A marker representing a specific location on the 
terminal screen. When the cursor highlights a field, you can 
select functions for that field (for example, edit a channel 
group name or reorder traces). In some menus, such as the 
state and timing displays, the cursor is a line showing the 
current location. 
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external clocking — A clock mode in which the sarmpling of 
input logic signals is synchronized with the activity Of your 

SUT. The representation of the signals is stored in memory by 
the SUT clock which provides a signal external to the analyzer. 


glitch — A signal that makes a transition through the thresh- 
old voltage two or more times between successive sample 
clock cycles. Signals that are faster than the sampling rate, 
such as noise spikes or pulse ringing, can be captured by a 
logic analyzer as glitches. 


graticule — A line of tic marks near the top of the timing 
diagram that shows how many samples are being cisplayed 
on the screen. Each tic mark represents one sample. If the 
graticule is a solid bar, the display resolution is at 2048, and 
the entire contents of memory are displayed at once. 


hold time — The length of time a signal must remain stable 
after the acquisition clock has occurred in order to be consid- 
ered valid. 


internal clock — The internal analyzer clock, which is used to 
determine the rate at which you will acquire data asynchro- 
nously. See also acquisition clock and external clock. 


internal clocking — A clock mode in which the sampling of 
input logic signals occurs asynchronously to the acitivity of 
your SUT. The representation of the signals is stored in mem- 
ory by the internal (asynchronous) clock. 


level — A line in the trigger specification menu that can 
contain a trigger statement. You can have up to 14 levels of 
trigger statements to qualify triggers, data acquisition, and 
data storage. 


linking probes — A way to expand acquisition so that you can 
acquire data with the same word recognizers on more than 16 
channels. For example, if you have two probes and link them 
together, the 1230 acquires data on all 32 channels using the 
same timebase and sampling rate. 


load — The process of writing data from one memory to an- 
other. For example, you can load the stored default setup into 
the analyzer from the storage menu so that you can display 
previously acquired data. See also download and upload. 
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aliasing — The condition that occurs when data from an SUT 
is sampled at a rate slower than the rate at which data 
changes. When this happens, meaningless data is 
displayedbecause the analyzer misses the changes in data 
that occurred between sample points. Data pulses that fall 
between samples meet the technical definition of a glitch and 
will be stored and displayed as glitches. See also asynchro- 
nous acquisition and glitch. 


ASCII — American Standard Code for Information Inter- 


change. ASCII is an eight-bit code representing characters 
and control functions. 


assert — To cause a signal or line to change from its logic 
false state to its logic true state. 


asynchronous acquisition — An acquisition that is made us- 
ing a clock rate and signal generated internally by the ana- 
lyzer. Such a signal is asynchronous to your circuit. You 
should use an asynchronous rate that is considerably faster 
than your data rate to avoid aliasing. See also aliasing. 


channel — A signal line. For example, if you have 16 channels 
in a channel group and you connect probe lead 16 to signal 
line A15 on your SUT, then channel A15 corresponds to SUT 
signal line A15. 


channel group — A user-defined group of input channels that 
use the same timebase, polarity, and radix. Channel groups 
can include up to 32 input channels. 


channel mask — When you mask a channel, you’re omitting 
from the display the data acquired on that signal line. This can 
be very useful if you only want to see the signals on specific 
channels. You can mask channels three ways. You can use 
the channel mask field in the run control menu to specify 
channels you don’t want to see data on. You can delete un- 
wanted channels from the channel group in the channel group 
menu and leave them in the unused channels list. You can 
also (in the state table) turn a channel group’s radix off to 
mask it from the display. 


clock — The regular signal pulse that determines the sam- 
pling rate for the logic analyzer. See also acquisition clock, 
external clock, internal clock, and sample clock. 
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post-fill — When the analyzer continues to acquire data after 
the trigger until the specified number of samples has been 
taken. When the trigger position is programmed to occur in 
the center of memory, the analyzer takes enough samples 
after the trigger to fill one-half of the acquisition memory. See 
also trigger position. 


post-processing — Any type of acquisition or reference 
memory analysis that occurs after (rather than during) the 
data acquisition. 


prefill — When the analyzer fills the specified number of ac- 
quisition memory sequences with new data before accepting 
a trigger. If the trigger is programmed to occur in the center of 
memory, one-half of the memory must be filled before the 
trigger. See also trigger position. 


pretrigger data — Data acquired before the trigger condition 
occurred. This data is continually overwritten with newly ac- 
quired data as the analyzer continues to look for the trigger. 
When the trigger occurs, the analyzer positions the trigger 
event at the location specified in the Run Control menu. The 
analyzer then fills the rest of memory as you specified in the 
Trigger Spec menu. See also trigger position. 


probe — An input device, constructed as a separate unit, that 
transmits the input signal from the SUT to the analyzer. 


probe links — The sampling setup links between acquisition 
probes. For example, if you link two 16-channel probes in the 
same timebase, the two probes acquire in parallel —as if they 
were one 32-channel probe. The two probes then use the 
same sampling rate and format to acquire data. 


protection — A condition that prevents accidental overwriting 
of stored setups in the storage menu. 


qualification — See clock or storage qualification. 


qualifier — See clock qualifier. 
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cycle — See acquisition cycle or clock cycle. 
data correlation — See correlation. 


destination — A field in the trigger specification menu that 
lets you specify whether data is stored, memory is filled, or the 
analyzer jumps to another level of conditional statements be- 
fore finishing the acquisition cycle. 


display memory — the memory which is automatically dis- 
olayed after the analyzer completes an acquisition or after you 
press STOP. You specify the display memory in the Run Control 
menu. You can display data from other acquisitions (use the 
Memory Select menu) if the probe links, rate, and glitch selec- 
tion match the current setup parameters. 


don’t care — Asymbol (x) used in place of a numeric charac- 
ter to indicate that the value of a channel or character is not to 
be considered. 


download — The process of writing data from the host to the 
analyzer. For example, you can download a data acquisition 
into the 1230 from a host system in order to do a memory 
comparison. You can download a stored setup into the ana- 
lyzer from the host so that you can acquire data on a setup 
you stored on the host system. See also /oad and up/oad. 


edge — A signal transition from low to high, or high to low. 


edge triggering — Triggering on a low-to-high or high-to-low 
transition instead of triggering on the low or high threshold. 


event — A defined set of values the analyzer uses to deter- 
mine when to trigger. For example, an event could be the 
beginning of a subroutine that has the value OF 15. 


expansion probe — A 16-channel probe with which you can 
acquire data from your SUT. The analyzer has two expansion 
probes: the P6444 and the P6443. The P6444 expansion 
probe lets you set the threshold voltage at which the analyzer 
triggers. See also microprocessor disassembly probe. 


external clock — A clock external to the logic analyzer and 
usually synchronous with your SUT. See also acquisition 
clock and internal clock. 
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setup — A set of parameters the analyzer uses to trigger, 
acquire data, and store data acquisition. Setup parameters 
include probe links, timebase formats, sampling rates, chan- 
nel groups, condition word definitions, trigger statements, and 
data display formats. You can store setups in nonvolatile 
memory with the Storage menu. 


skew — The relative time difference between input channels, 
specified in terms of one edge relative to another. If parallel 
input channels have different propagation delay times, the 
data can be skewed and misrepresented by the analyzer. 


slot — A backplane connector position. 


state table — Tabular representation of logic states of input 
data channels. 


storage qualification — The process of filtering out data that 
has been acquired but which you do not want to store in 
acquisition memory. This lets you avoid filling up your mod- 
ule’s acquisition memory with irrelevant data samples. 


storing setups — The process of storing a set of acquisition 
parameters in nonvolatile memory. Use the storage menu to 
save setup parameters. 


synchronous acquisition — An acquisition mode using a 
clock external to the logic analyzer; usually the clock in your 
SUT. The external clock is usually synchronous with the SUT 
and may or may not be periodic. 


system settings — A menu that lists system fields you can 
adjust. For example, you can adjust the brightness of the 
screen. You can also turn the screensaver feature on so that 
the display turns itself off after 18 minutes of inactivity. 


threshold — A voltage to which input signals are compared. lf 
you're using a P6444 expansion probe instead of the P6443, 
you can set the threshold to be HCMOS, TTL, ECL, or VA 
(variable) from —9.0 to +9.0 V (excluding 0 V). 
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logic analyzer — An instrument, useful in both hardware and 
software analysis, used to acquire logic signals in real time 
with respect to a trigger event. The 1230 Logic Analyzer ac- 
quires up to 64 signals and displays them in state, timing, and 
disassembly formats. 


mainframe — A mechanical cabinet providing power, cooling, 
and backplane resources to analyzer cards. The mainframe 
also houses I/O connectors. 


mask — The process of omitting certain data from the 
acquisition or display. For example, if you mask channels in 
the conditions menu, the analyzer still acquires data on those 
channels, but doesn’t display it when you look at the acqui- 
sition display. 


memory select — A menu that lets you choose the memory 
you want to display. 


menu — A screen display that lists fields you can choose, 
edit, and turn on or off. A menu can also show setups, data, 
and status information. For example, the trigger specification 
menu lets you specify the conditions on which the analyzer 
will trigger and acquire data. The state table menu displays 
acquired data in state table format, and lets you choose the 
radix for the data displays. 


menu bar — A one-line message at the bottom of the menu or 
display screen that tells you which keys to press for screen 
functions. If the menu or display has more than one menu bar, 
you can usually press F to cycle through the bars. 


microprocessor disassembly probe — A probe that dis- 
assembles microprocessor instructions for data acquired 
across the probe’s lines. For example, a Z80 probe disassem- 
bles Z80 microprocessor instructions. The analyzer’s micro- 
processor probes disassemble data and display it in hardware 
and software formats. 


pipeline — The several stages of latches that acquired data 
must be clocked through to reach acquisition memory. 


pop-up menu — A menu that covers a portion of the complete 
screen when it appears. For example, the timebase menu is a 
pop-up menu. 
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update memory — A memory reserved for newly acquirea 
data. When you acquire data, the analyzer stores new in- 
formation in the update memory. If you then compare data, 
the analyzer compares the newly acquired data in the update 
memory to the previously stored data in the reference mem- 
ory. Use the run control menu to specify the memories to use 
for the reference and update memories. 


upload — The process of writing data from the analyzer up to 
a host system. For example, you can upload a data acquisition 
from the analyzer to a host system to save it in the host mem- 
ory. You can also save more than eight setups by uploading 
some to the host system. See also /oad and download. 


viewport — A window at the bottom of the screen or menu 
which gives additional information about that screen or menu. 
For example, in the Trigger Spec menu, the viewport lists defi- 
nitions for the cursor-highlighted condition, count, action, or 
destination field. 


word recognition — The matching of a specific data word 
with the presence or absence of that word in signals acquired 
by the analyzer. 
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radix — The alphanumeric base in which data is displayed. 
For example, the analyzer lets you display data in the state 
table in hexadecimal, binary, octal, and ASCII radixes. You 
can display and define condition words and channel masks in 
hexadecimal, octal, and binary radixes. 


reference memory — The memory containing previously ac- 
quired data to which you want to compare the current acqui- 
sition memory. 


resolution — The minimum detectable interval between data 
transitions on a single acquisition channel or between data 
transitions on any two acquisition channels. 


run control — The menu parameters that control the way data 
is acquired, displayed, and compared. For example, you can 
specify a pretrigger acquisition instruction so that the analyzer 
fills memory before triggering on the specified condition. 


sample clock — A timing signal that establishes the rate of 
data sampling. 


sampling format — The format, asynchronous or synchro- 
nous, that the analyzer uses to determine whether to use an 
internal or external clock for sampling data. 


sampling rate — The clock rate at which the analyzer will 
sample data. If you’re using an asynchronous format, you Can 
set the rate to incremental values between 1 ms and 10 ns. If 
you're using synchronous format, you cannot set the 
timebase rate because the analyzer will use the clock from the 
circuit under test. 


screensaver — A feature that automatically turns off the ana- 
lyzer screen after 18 minutes of inactivity. This helps prevent 
screen burn-in. You can turn the screensaver feature on or off 
in the system settings menu. 


scroll — A method of moving through a data display that’s too 
big to fit on one display screen. For example, the state table 
displays 20 lines of data at a time; you can use the cursor keys 
to scroll through the rest of the 2047 lines of memory. 


sequence — See acquisition memory sequence. 


G-8 


Glossary — 1230 Operator’s 


tic marks — At the top of the timing display, aline of tic marks 
(a graticule) shows the resolution at which you sampled data. 
For example, if the tic marks are far apart, you are displaying 
data at a high resolution — looking at few samples closely. If 
the tic marks are close together, you are displaying data at a 
low resolution — looking at many samples with less detail. 


timebase — Source of the acquisition clock. The timebase 
can be an internal source, a single external source, or a Bool- 
ean combination of several external signals. See also acqui- 
sition clock, external clock, and internal clock. 


timer — A device that allows you to make time measurements 
during a data acquisition. The 1230 Logic Analyzer doesn't 
actually have a timer. Instead, the analyzer uses Celayed 
clocking to act as if it’s using a timer. 


timing display — Graphic representation of data states and 
timing relationships as digital (two-state) waveforms. 


trigger — An event or condition that leads to the end of the 
acquisition cycle. When started, the analyzer conti nuously ac- 
quires data from your SUT until the trigger occurs. After trig- 
gering, the analyzer continues to load data until the post-fill 
requirement is met. See also prefill and post-fill. 


trigger position — The location of the trigger in memory. For 
example, you can position the trigger at location 0512, about 
one-quarter of the way through memory. When the analyzer 
acquires data, it fills the pretrigger memory, continually over- 
writing that data with newly sampled information. When the 
analyzer finds the trigger event, it positions that event at the 
location you specified, then fills the rest of memory with post- 
trigger data. If you want to see data that occurred before a 
trigger event, position the trigger near the end of memory. If 
you want to see what occurred after the trigger event, position 
the trigger near the beginning of memory. 


trigger specification — The trigger specification menu allows 
you to define the acquisition triggers, conditions, and storage. 
The trigger specification is a statement or set of statements 
the analyzer uses to determine when to trigger, when to ac- 
quire data, and how to store data once it has been acquired. 
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